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00-T5  TF4RX13YY  Output  1200  2  3.2  115 
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DO-TSH _ Dr^wn  Hipermalloy  shield  and  cover  for  DO-T’s.'^ovides  25  to  30  db  shielding. 

JDCMA  shown  is  for  single  ended  useage  (under  5%  distortion — lOOMW — IKC)  .  .  .  for  push  pull,  DCMA  can  be 
any  balanced  value  taken  by  .5W  transistors  (under  5%  distortion — 500MW — IKC) 


*00-1  units  have  been  designed  for  transistor  application 
only ,  not  foi  vacuum  tube  service.  Patents  Pending 

SPECIAL  UNITS  AVAILABLE 
TO  YOUR  SPECIFICATIONS. 
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D0-T26 

D0T27 


High  Power  Rating  up  to  ICO  times 
greater 

Excellent  Response  twice  as  good 


Dl-T 


High  Efficiency  up  to  30'.  hette' 

Moisture  Proof  hermetic  to 

VIL-T  .'’7;^ 


Rugged  completely  cased. 

Anchored  Leads  will  stand  10  lb 
pull,  plastic  leads  for  printed  circuits. 


To  fully  appreciate  DO-T  transistor  transformers,  the  curves  indicate  their  performance  compared  to  that  of 
Similar  size  units  now  on  the  market.  Dl-T  transformers  are  still  smaller  in  size.  Power  rating  and  other 
characteristics  are  identical  to  DO-T^  but  low  frequency  response  (3  db  down  point)  is  30°o  higher  in  frequency. 
Units  can  be  used  for  different  impedances  than  those  shown,  keeping  iinnind  that  impedance  ratio  is  constant. 
Lower  source  impedance  will  improve  response  and  level  ratings...  higher  source  will  reduce  them.  Units  may 
be  used  reversed,  input  to  secondary. 
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TYPICAL  DO  T  PERFORMANCE  CURVES 

Power  curves  based  on  setting  output  power  at  1  KC, 
trien  maintaining  same  input  level  over  frequency  range. 
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Clifton  W.  Phalen,  left.  Executive  Vice  President, 
American  Telephone  and  Telegraph  Company,  ac¬ 
cepted  the  Citation  for  the  Bell  System.  On  the 
right  is  Brigadier  General  de  Lesseps  S.  Morrison, 
USAR,  National  President.  Reserve  Officers  Assn. 


ROA  Cites  Bell  System  for  Defense  Work 


On  June  27th  of  this  year  the  Reserve  Offi¬ 
cers  Association  of  the  United  States  awarded  its 
Distinguished  Service  Citation  to  the  Bell  Tele¬ 
phone  System.  It  was  the  first  time  that  an  in¬ 
dustrial  organization  had  ever" received  the  award. 

The  Citation  notes  that  the  Bell  System  has 
established  “the  concept  ot/national  defense  as  a 
primary  function  of  the  nationwide  communica¬ 
tions  service  in  which  it  is  engaged,”  and  that  it 
makes  its  resources  “available  to  civilian  and 
military  services  at  an  instant’s  notice.” 

Among  the  defense  projects  which  Bell  Sys¬ 
tem  companies  have  worked  on  in  recent  years 


arc  the  DEW  line;  the  submarine  cable  system 
for  the  Caribbean  missile  testing  range;  “White 
Alice,”  an  all-weather  military  communications 
system  for  Alaska;  SAGE,  the-'scmi-automatic 
air  warning  system;  the  design  and  development 
of  various  atomic  weapons;  and  work  on  guid¬ 
ance  systems  for  the  Thor,  Titan  and  Nike  mis¬ 
siles.  In  addition,  Bell  System  personnel  work 
closely  with  local  Civil  Defense  agencies  through¬ 
out  the  country. 

The  men  and  women  of  the  Bell  System  are 
proud  of  this  award,  and  proud,  too,  to  be  of 
service  to  the  nation. 


BELL  TELEPHONE  SYSTEM 
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COIVIIVIUNICATIONS--/yd////7e  Battle! 


Will  today’s  communications  help  win  tomorrow's  battles?  For  a  good 
answer,  take  a  look  at  how  the  U.  S.  Army  Signal  Corps  is  keeping  ahead  of 
the  fast-changing  techniques  of  military  operations  —  by  providing 
tomorrow’s  communications  systems  today. 

Look,  for  example,  at  the  Signal  Corps’  completely  miniaturized,  all-transistor 
carrier  system  for  edible  or  microwave  communication  in  the  field.  It  is  fully 
portable,  takes  up  less  than  a  cubic  foot  of  space,  weighs  only  65  pounds 
(compared  to  500  for  comparable  World  War  II  equipment).  It  provides  _ 

4  separate  channels,  offers  highly  reliable  operation  under  severe 
conditions  ranging  from  Arctic  cold  to  tropic  sun. 

Lenkurt,  selected  as  prime  contractor  for  the  development  of  this  carrier,  has 
facilities  uniquely  oriented  to  research,  development,  and  precision  production 
for  vital  defense  projects.  As  a  leading  specialist  In  telecommunications, 
Lenkurt  works  directly  with  government  agencies  and  with  other  manufacturers 
In  providing  equipment  either  "off-the-shelf”  or  specially  designed,  to 
meet  the  highest  standards  and  most  exacting  requirements  of  the  military. 
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The  Team  behind  Tall  Tom 


By  utilizing  with  optimum  efficiency  und  eco 
the  specialized  talents  of  any  number  of  large 
organizations,  the  Hoffman  team  concept  is 
directly  applicable  to  research,  development  a 
production  of  other  complex  electronic  syster 
Inquiries  are  invited  regarding  the  applicatioi 
of  this  unique  Hoffman  team  approach 
to  your  systems  problems. 


The  Hoffman  team  approach  (Total  Engineering  and  Administrative 
Management)  is  a  new  concept  in  electronic  systems  management.  Under 
the  leadership  of  Hoffman  as  prime  contractor,  the  team  is  concentrating 
the  maximum  engineering  capabilities  of  eight  selected  firms  on 
development  of  the  Air  Force’s  highly  sophisticated  tall  tom 
(an/ald-3)  Electronic  Reconnaissance  System.  The  TALL  TOM  team 
gives  promise  that  the  complete  system  will  be  delivered 
at  a  substantial  saving  in  time  and  money. 


HOFFMAN  LABORATORIES  DIVISION  3740  South  Grand  Avenue,  Los  Angeles  7,  California 
Weapons  Systems  •  Radar  •  Communications  •  Electronic  Countermeasures  •  Navigation 
Semiconductor  Applications  •  Missile  Support  Equipment  .  Electro-Mechanical  Equipment 


00-T«nttstim| 


Slmlflcaat  dmIopniMrts  at  Hoffmaii  have  craatad  paaltloas  for  sdantists  and  anginaars  of  high  calibre.  Plaasa  address  inquirias  to  Vico  Presidont,  Enginaaring 
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A  HE  NEED  FOR  close  Cooperation  between  industry  and 
the  armed  forces  on  defense  matters  is  urgent.  In  a  letter* 
a  year  ago,  President  Eisenhower  stated,  “Our  national 
survival  depends  upon  continued  technological  superior¬ 
ity.”  Last  January  the  Senate  Preparedness  Subcommittee 
reported : 

(1)  The  Soviet  Union  leads  the  United  States  in  the 
development  of  ballistic  missiles. 

(2)  The  Soviet  Union  leads  the  United  States  in  num¬ 
ber  of  submarines,  which  raises  the  possibility  of 
attack  with  modern  weapons  or  missiles — although 
the  indications  are  that  we  are  ahead  in  the  pro¬ 
duction  of  atomic  submarines. 

(3)  The  Soviet  Union  is  rapidly  closing  the  gap  in 
manned  air  power  and,  at  present  rates,  will  sur¬ 
pass  this  country  in  a  comparatively  short  time. 

(4)  The  Soviet  Union  has  a  system  which  enables  it  to 
develop  new  weapons  in  substantially  less  time 
than  the  United  States. 

(5)  The  Soviet  Union  had  led  the  world  into  outer 
space. 

(6)  The  Soviet  Union  is  producing  scientists  and  tech¬ 
nicians  at  a  rate  substantially  greater  than  our 
country. 

The  fact  that  we  are  not  now  superior  in  all  fields  has 
been  rather  a  shock  to  many  Americans.  Instead  of  get¬ 
ting  upset,  however,  we  should  recognize  that  this  is  to  be 
expected  of  a  centralized  state — which  can  direct  all  its 
resources  —  natural,  technical,  and  human  —  into  any 
chosen  activity.  This  is  one  of  the  few  advantages  of  a 
totalitarian  regime. 

It  is  well  to  keep  in  mind,  however,  that  such  scientific 
achievement  in  the  USSR  is  not  just  a  result  of  Commu¬ 
nist  state  control.  The  Soviets  have  had  the  benefit  of  a 
srreat  Russian  intellectual  tradition.  To  mention  only  two, 
Pavlov  is  renowned  for  his  work  in  psychology  and  the 
Mendeleyev  table  of  atomic  weights  is  universal.  Russian 
scientists  now  are  interested  in  science  first,  and  many 
escape  into  research  in  order  to  avoid  the  realities  of  life. 

Unfortunately,  we  must  accept  the  military  hardware 
aspect  of  the  Soviet  challensre  and  join  in  the  arms  race. 
Only  by  so  doinsr  can  war  be  deterred.  Good,  healthy 
constructive  criticism  has  rightly  emohasized  our  misgiv¬ 
ings  and  pointed  up  real  shortcomings  in  American  de¬ 
fense  stratefi^v.  No  one  will  deny  that  we  need  to  put  on  a 
substantial  burst  of  speed  in  science,  research  and  weap- 
onrv  if  we  are  not  to  find  ourselves  with  our  backs  to  the 
wall  in  the  next  several  years.  I  am  confident  that  we  are 
capable  of  doing  this  if  we  really  want  to.  Nevertheless, 
arms  by  themselves  are  only  for  war. 
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ability,  ambition,  character  and  need,  to  obtain  loans 
from  Federal  funds  in  order  to  pursue  scientific  courses 
at  the  college  level.  So  that  these  students  will  be  well- 
rounded  citizens,  the  humanities  should  not  be  neglected. 
These  young  people  would  be  borrowing  against  their  per¬ 
sonal  futures  to  secure  our  nation’s  future. 

I  referred  earlier  to  the  Senate  Preparedness  Subcom¬ 
mittee  statement  on  our  missile  program.  It  concluded, 
“There  can  be  no  adequate  defense  for  the  United  States 
except  in  a  reservoir  of  trained  and  educated  minds.  Even 
more  important,  however,  is  the  fact  that  there  can  be  no 
security  for  the  United  States  or  any  other  country  in 
weapons.  .  .  .  But  the  same  forces,  the  same  knowledge, 
and  the  same  technology  which  are  producing  ballistic 
missiles  can  also  produce  instruments  of  peace  and  uni¬ 
versal  cooperation.” 

This  report  makes  it  clear  that  improved  weaponry  and 
education  are  not  enough.  We  must  make  a  bid  for  men’s 
allegiance.  But  here,  too,  the  Communists  are  challenging 
us.  They  are  looking  to  victory  in  the  battle  for  the  hearts 
and  minds  of  men.  What  this  means  is  that  we  must  get 
busy  promoting  and  explaining  our  way  of  life,  our 
American  democracy,  our  people* s  capitalism** 


Education 

Recently,  much  has  been  published  about  the  Soviet 
challenge  in  the  field  of  education.  Children  in  the 
Soviet  Union  are  given  more  language,  mathematics  and 
science — starting  sooner  than  we  do.  The  Communists 
realize  that  the  atomic  age  is  one  of  technology.  They  use 
all  the  means  they  have  amassed  to  encourage  young  peo¬ 
ple  to  become  technicians,  engineers  or  scientists.  We 
have  serious  shortages  of  persons  with  such  training,  and 
our  students  are  turning  away  from  these  occupations. 

As  President  of  Temple  University,  I  have  for  some 
time  been  disturbed  about  this  situation.  Recently  I  pro¬ 
posed  a  plan  for  government  loans  for  the  college  educa¬ 
tion  of  exceptionallv  brilliant  students.  I  suggested  we 
should  make  it  possible  for  20,000  youths  of  outstanding 

•Letter  to  the  Chairman  of  the  Military-Industrial  Conference, 
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PsycholiPffieal  Warfare 

Although  American  businessmen  invest  heavily  in  ad¬ 
vertising  a.id  public  relations,  they  know  little  about  a 
branch  of  mass  motivation  which  relates  to  national  de¬ 
fense.  Psychological  warfare  is  an  unfamiliar  term  in  the 
Board  rooms  of  American  corporations.  Bankers,  brokers, 
and  businessmen  simply  don’t  deal  in  that  commodity. 
Indeed,  “propaganda”  is  a  word  with  an  unpleasant  sound 
to  American  ears:  it  doesn’t  interest  us.  And,  moreover, 
it  seems  as  impractical  as  it  is  distasteful. 

'fhe  chief  competitors  of  the  American  system,  however, 
use  massive  propaganda  on  a  wholesale  scale  to  take  over 
our  clients,  our  suppliers,  our  potential  consumers.  The 
Communists,  whatever  else  they  may  be,  are  demonstrably 
not  impractical.  They  have  built  a  bad  idea  into  a  tre¬ 
mendous  empire  in  only  40  years.  They  started  as  ragged 
outcasts,  exiles  who  were  the  laughing  stock  of  the  privi¬ 
leged  and  powerful  of  Europe.  Now  they  are  rulers  of 
over  800  millions  of  the  earth’s  population.  In  four  dec¬ 
ades  they  have  shaken  the  foundations  of  the  whole  world 
— and  much  of  what  they  have  done  has  been  made  pos¬ 
sible  by  the  “black  magic”  of  politics  and  propaganda. 
No,  the  Communists  are  definitely  not  impractical. 

Their  product,  in  terms  of  human  happiness,  cannot 
stand  up  to  ours.  Almost  everyone  who  has  tested  it  at 
first  hand — the  Poles,  the  Hungarians  and  particularly 
the  people  of  Russia  themselves — has  found  it  unsatisfac¬ 
tory.  Although  the  Communist  product  fails  to  meet  ac¬ 
ceptable  standards  for  humanity,  the  packaging  and  pro¬ 
motion  are  astonishingly  successful.  We  have  the  facts; 
but  they  have  the  slogans,  and  they  are  driving  us  out  of 
the  market  place  of  ideas.  So,  as  a  nation  of  pragmatists, 
perhaps  we  had  better  analyze  the  “competition’s”  meth¬ 
ods.  Psychological  warfare,  for  all  its  ivory  tower  conno¬ 
tations,  may  be  an  efficient,  effective,  and  even  economical 
means  of  achieving  national  goals.  At  least  we  should  be 
willing  to  look  at  the  profit-and-loss  statement,  and  survey 
the  cost  accounting'in  the  field  of  mass  media  for  defense. 

The  Communists  are  expending  what  seems  to  us  to  be 
incredible  sums  of  money  and  human  energy  in  their 
drive  for  world  Communism.  Nobody  knows  for  certain 
exactly  how  much.  But  it  is  safe  to  say  that  world  Com¬ 
munism  allocates  the  equivalent  of  at  least  5  billion  dol¬ 
lars  a  year  for  propaganda:  political,  economic  and  psy¬ 
chological  warfare.  We  are  spending  less  than  100  million. 
Behind  the  Iron  Curtain  there  are  known  to  be  a  mini¬ 
mum  of  100  schools,  colleges  and  institutes  training 
propaganda  experts.  It  is  estimated  that  more  than  one 
million  Communists  in  various  parts  of  the  world  are  en¬ 
gaged  in  full-time  efforts  to  promote  Soviet  aims  by  non¬ 
military  aggression — in  other  words,  by  politics,  propa¬ 
ganda  and  a  Machiavellian  version  of  “public  relations.” 
We  cannot  afford  to  disregard  lightly  the  threat  posed  by 
that  aggregation  of  men,  money  and  technique.  For,  while 
the  underdeveloped  countries  as  well  as  the  West  are 
hypnotized  by  Sputnik  and  terrorized  by  guided  missiles, 
Communist  political  bosses  are  quietly  taking  over  the 
precincts  and  distributing  the  patronage  in  Indonesia, 
Syria,  and  Egvpt,  India,  and  Latin  America.  LInless  we 
confront  this  danger,  as  well  as  the  threat  of  Soviet  sci¬ 
ence,  we  may  emerge  from  our  laboratories  four  years 
hence  to  find  there  is  nothing  left  to  defend  with  our 
rockets  except  a  garrison  state  confined  to  the  present 
borders  of  the  L^.  S.  A. 


initiative  important 

Obviously,  if  America  is  wholly  engaged  in  overcom¬ 
ing  an  apparent  lag  in  the  missiles  field,  we  can  devote  no 
time  or  imagination  to  meeting  the  Soviet  psychological 
offensive.  We  are  not  perfect,  and  the  Soviets  play  upon 


. V' 
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all  our  errors.  We  must  learn  to  take  full  adva 
Soviet  blunders.  They  make  plenty  of  them; 
world  forgets  quickly,  and  we  have  not  called  Mo 
account  in  any  systematic  fashion.  This  has  b 
tragedy  of  the  whole  cold  war:  we  have  been  so 
to  an  honorable  defensive  posture  that,  even  wll 
Kremlin  fumbles  badly,  we  have  been  hesistant  to 
the  ball  and  take  the  initiative.  We  have  played 
Cold  War  League  like  a  team  that  always  kicks 
down  and  never  tackles  opposing  backs  behind  the 
scrimmage  for  fear  of  offending  the  coaching  staff 
other  side  of  the  field. 

I  doubt  if  there  is  anyone  today  who  feels  th 
American  system  is  not  better  than  the  Commun 
in  terms  of  prosperity  and  human  happiness.  Ou 
standard  of  living  is  due  to  our  private  enterprise 
with  its  great  production,  broad  distribution  and 
mous  consumer  consumption.  Our  democratic  way 
flourishes  on  personal  liberty  and  freedom  of  expre 
religion,  and  assembly.  These  are  some  of  the  basic 
about  America  which  should  be  communicated  abrc 

This  should  be  done  throughout  the  world  on  a 
scale,  but  that  is  a  tremendous  job.  The  governmei 
undertaken  to  do  this  as  best  it  can.  It  has  made  a  n 
start  through  the  l^SIA  programs. 

While  such  a  world-wide  approach  is  necessary,  I 
firm  believer  in  going  right  to  the  source  of  a  prf 
In  this  case,  the  source  is  the  Soviet  Union.  If  the  Ri 
people,  and  particularly  those  of  them  who  are  in  a 
tion  to  bring  about  changes,  could  be  convinced  t 
would  be  better  to  modify  some  aspects  of  their  syi 
we  might  see  far-reaching  transformations  over  the 
has  been  said  that  some  of  our  best  friends  are  tho 
hind  the  Iron  and  Bamboo  Curtains. 

It  may  be  more  than  coincidence  that  the  Sovie 
tern  of  machine  and  tractor  stations  was  discarded 
a  Soviet  delegation  of  agricultural  leaders  had  see 
farmers  in  the  corn  belt  producing  bumper  crops 
their  own  machinerv.  The  collective  farms  in  Polar 
being  allowed  to  dissolve  and  it  was  reported  lat 
year  that  over  80%  of  the  farmland  was  in  private  I 

These  are  examples  of  shifts  in  internal  policiei 
even  more  important  for  us  are  Soviet  foreign  po 
Stalin  isolated  the  Russian  people  from  the  outside  \ 
Then  his  propagandists  pounded  in  the  big  lie,  that  l 
ican  “w^ar  mongers”  w^ere  bent  on  encircling  and 
quering  Russia,  turning  it  into  a  vast  colonv  of 
Street  and  enslaving  the  people.  Americans  have 
identified  as  the  followers  of  Hitler  in  hatred  for  the 
sian  people.  This  type  of  false  information  was  usee 
ticularly  under  Stalin  in  order  to  inculcate  hate  a^ 
the  people  of  America. 


The  Challenge:  Sell  Americanism 


For  our  part,  we,  as  individuals,  should  try  to  mj 
clear  that  we  really  have  no  argument  with  the  Rus 
as  people.  The  Russian  people  suffered  much  froi 
disasters  of  war.  Hence,  they  desire  peace,  just  as 
The  Russian  people  are  patriotic;  they  love  Mother 
sia,  and  they  have  legitimate  reasons  to  be  proud  of 
land,  of  Russian  culture,  and  Russian  science.  We 
convince  the  Russian  people  that  we  have  no  desigi 
Russia,  nor  do  we  want  to  conquer  or  colonize  her 
do  not  need  and  do  not  want  anyone  else’s  territory 
the  same  time,  we  must  point  out  that  we  don’t  like 
munist  aggression  and  are  not  going  to  stand  idl 
while  the  Communists  take  over  the  world. 

We  are  rich  enough  to  produce  both  guns  and  b' 
But  we  would  prefer  to  concentrate  on  making  en 
{Continued  on  page  8) 
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The  lightweight  portable  Klelnschmidt  teletypewriter  Is  a  one-man  communication  center, 
transmitting  and  receiving  printed  communications  at  any  location,  under  any  conditions. 

an  identical  original  simultaneously.  Looking  ahead  . . . 
planning  ahead  . . .  setting  the  pace  for  almost  60  years 
has  made  the  Klelnschmidt  name  synonymous  with 
development  and  progress  in  the  teleprinted  communi¬ 
cations  field.  Now  the  engineering  skill  and  research 
facilities  of  Kleinschmidt  Laboratories,  Inc.,  are  Joined 
with  those  of  Smith-Corona  Inc,  forecasting  boundless 
new  achievements  in  electronic  communications  for 
business  and  industry. 


The  mobility  of  our  modern  Army  demands  the  receipt 
of  vital  information  instantly  and  accurately.  There  can 
be  no  delays,  no  uncertainty.  Kleinschmidt  teletype¬ 
writers  and  related  equipment,  developed  in  coopera¬ 
tion  with  the  U.  S.  Army  Signal  Corps,  speed  tele- 
printed  communications  between  outpost  and  com¬ 
mand  control,  provide  both  sender  and  recipient  with 
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butter  and  washing  machines,  automobiles  and  wearing 
apparel  so  that  we  and  everybody  in  the  world  could 
satisfy  their  longing  for  decent  food,  clothing,  shelter  and 
the  wise  use  of  leisure  time. 

Even  in  this  country,  with  all  of  our  wealth,  many 
Americans  complain  bitterly  about  foreign  aid.  How  does 
the  average  Russian  feel,  do  you  think,  who  has  been 
asked  to  sacrifice  his  immediate  well  being,  his  health, 
his  happiness  and  perhaps  the  future  happiness  of  his 
children  to  pay  for  the  preparations  of  a  new  war  or  for  a 
propaganda  offensive  in  far-away  Guatemala  or  distant 
Indonesia?  The  Russian  is  a  human  being,  too.  He  would 
like  peace  in  his  time.  He  would  like  an  improvement  in 
his  living  standards.  He  would  like  the  luxuries  that  could 
be  his  if  Russian  science  turned  toward  the  production  of 
consumer  goods  instead  of  Sputniks. 

In  short,  the  Russian  who  only  wants  to  build  Russia 
into  a  great  prosperous  industrial  nation  and  enjoy  the 
fruits  of  his  labor  is  no  enemy  of  ours.  The  average  Rus¬ 
sian  doesn’t  have  any  need  for  a  world  empire,  and  only 
wants  to  be  let  alone.  Patriotic  Russians  and  patriotic 
Americans  can  live  and  let  live,  each  content  to  love  and 
develop  his  own  country. 

Now  you  may  think,  “Isn’t  this  all  a  bit  of  ivory  tower 
philosophizing?”  Maybe  it  is  important  to  get  these  ideas 
across  to  the  Russian  people.  Possibly  they  could  be  in¬ 
fluenced  and  perhaps  some  changes  might  come  about.  In 
fact,  we  certainly  can’t  lose  by  trying — “nothing  ventured, 
nothing  gained.”  But.  how  do  you  go  about  such  a  thing? 

Over  a  year  ago.  President  Eisenhower  expressed  the 
view  that  direct  contact  between  peoples,  as  distinct  from 
official  government  contacts,  could  be  a  way  of  establish¬ 
ing  lasting  two-way  relationships  from  which  interna¬ 
tional  friendship,  understanding,  and  peace  could  grow. 
He  pointed  out  that  it  was  important  “to  widen  every  pos¬ 
sible  chink  in  the  Iron  Curtain  and  bring  the  family  of 
Russia  .  .  .  closer  into  our  circle  .  .  .” 

Secretary  of  State  Dulles’  has  stated  that  it  is  up  to  each 
individual  American  to  make  it  clear  that  freedom  is  the 
preferable  form  of  societv.  He  emphasized  that  govern¬ 
ment  cannot  do  it  and  should  not  try  to  do  it.  This  is  par¬ 
ticularly  true  with  regard  to  the  Russian  people  since 
thev  are  distrustful  of  all  eovernments.  They  would  be 
verv  su«oicious  of  the  motives  of  Washington. 

Vice  President  Nixon  feels  that  “a  large  scale  exchange- 
of-persons  program  with  the  Soviet  Union  may  strike  di- 
rectlv  at  the  roadblock  of  hatred  and  prejudice  which  bars 
the  road  to  peace.” 

Our  Government  has  recently  signed  an  agreement  pro¬ 
viding  for  increased  exchano^^*?  with  the  Soviet  Union  in 
the  form  of  delegations,  radio.  TV,  films,  and  tourists. 
This  is  a  steo  in  the  right  direction,  particularly  if  it  is 
carefullv  executed. 

There  are  many  wav«  in  which  Americans  could  estab¬ 
lish  direct  contact  with  Russians.  Tetters  might  be  written 
to  Russians  with  similar  interests.  Last  October  the  Soviet 
Union  urged  its  citizens  to  write  letters  to  someone 
abroad.  Americans  could  meet  Russians  bv  visiting  the 
USSR  and  Russians  could  come  here  to  see  for  themselves 
how  our  system  works. 

These  types  of  contact  have  become  possible  onlv  since 
Stalin’s  death.  In  the  last  five  years  there  has  been  a  shift 
away  from  strict  totalitarianism.  Now,  hundreds,  if  not 
thousands,  of  American  citizens  are  corresponding  with 
friends  and  relatives  in  the  USSR  with  little  difficulty  and 
packages  are  being  sent  also.  Last  year  about  2500  Amer¬ 
ican®  visited  the  USSR  as  tourists.  These  are  some  very 
specific  ways  of  making  dire^'t  contact  with  the  Russian 
people. 

Lest  this  may  seem  to  you  like  an  over-ambitious  idea. 


let  me  carry  it  one  step  further.  To  encoura 
American  to  contact  one  of  the  200  million  Russia 
impossible  job.  On  such  a  large  scale,  the  im[ 
might  well  become  too  diffused.  Such  activitie 
bring  the  most  positive  results  if  they  were  lim 
particularly  representative  groups. 

The  recent  agreement  between  our  own  Govei 
and  the  USSR  puts  emphasis  on  cultural  and  sci 
exchange.  It  encourages  contacts  between  Americ 
Russian  scientific,  artistic  and  cultural  groups.  The* 
sons  in  both  countries  follow  the  same  professions 
some  ways  have  similar  social  positions.  At  the  same 
they  are  not  representative  of  Americans  as  a  whole. 


I 


Veteran  Potential 


I 


Of  all  the  numerous  categories  of  persons  in  the  Ui 
States,  it  seems  to  me  that  f>erhaps  American  vete 
have  the  greatest  potentiality  for  making  meaningful 
tact  with  their  Russian  counterparts.  One  reason  I 
this  is  that  in  1956  the  Communists  convened  a  grouj 
Soviet  war  veterans.  This  Committee  expressed  the 
sire  to  create  closer  ties  and  better  understanding 
veterans  of  other  countries.  Perhaps  this  is  a  gest 
which  we  should  make  the  most  of. 

Let  me  speak  now  as  just  one  of  millions  of  Americ 
veterans  and  try  to  point  out  the  advantages  this  gro 
possesses.  Many  American  veterans  share  with  Russi 
war  veterans  the  fact  that  they  fought  on  the  same  side 
defeating  a  common  enemy.  Hitler.  During  World  W 
II,  quite  a  number  of  these  men  met  one  another  undt 
rather  favorable  circumstances  as  allies.  American  ws 
veterans  are  unique  among  Americans  because  they  kno' 
what  war  is  at  first  hand,  just  as  milKons  of  Russian  ve 
erans.  Veterans  of  both  countries  also  experienced  d( 
mobilization  and  readjustment  to  postwar  civilian  lifi 
Such  common  experiences  create  bonds  which  transcen 
differences  of  language  and  nationality. 

In  addition  to  areas  of  common  experience,  America! 
veterans  are  well-qualified  to  represent  the  thinking  o 
Americans  and  to  present  a  true  picture  of  life  in  th 
United  States.  Most  veterans  are  active  in  our  economi 
system  and  in  local  communities.  Through  their  well 
established  and  highly  regarded  organizations,  they  cai 
make  their  opinions  heard  both  by  the  Government  an< 
by  the  people. 

In  view  of  their  status  in  this  country  and  the  expe 
rience  they  share  in  common  with  Russian  veterans,  then 
is  every  reason  why  patriotic  American  veterans  couk 
become  excellent  ambassadors  in  presenting  America  t( 
Russian  veterans  and  therebv  pave  the  road  to  mutual 
understanding,  friendship,  and  peace. 

This  is  an  ambitious  program,  which  requires  the  sup 
port  of  dedicated  men.  It  is  really  an  experiment  in  com 
municating  peace  and  freedom.  There  have  been  toe 
many  words  and  gestures.  What  is  reallv  required  is  the 
straightforward,  simple,  unpublicized  deed  that  comes 
from  the  inner  conviction  of  the  American  people. 

The  Soviet  leaders  have  endorsed  the  concept  of  what 
they  call  “peaceful  coexistence”  and  “friendiv  competi¬ 
tion.”  Tliey  have  opened  up  some  channels.  It  is  up  to  us 
to  respond  to  this  opportunity,  to  reveal  our  own  idealism, 
and  to  prove  that  an  ounce  of  friendship  mav  vet  weigh 
more  on  the  scales  of  the  cold  war  than  a  ton  of  uranium 


Let  us  pick  up  the  challenge  and  applv  it  with  the  re¬ 
sourcefulness,  imagination,  and  enternrising  spirit  which 
have  contributed  to  making  America  the  great  country  it 
is  today. 
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Like  many  people  who  had  some 
ability  in  the  field  of  history, 
literature  and  language,  I  had 
no  ability  whatever  in  the  field  of 
science  when  I  *  is  going  to  school. 
Incidentally,  both  chemistry  and  phys¬ 
ics  were  required  for  a  high  school 
degree  in  those  years  so  that  I  had  to 
take  these  subjects  even  though  I  had 
no  aptitude  for  them.  Nevertheless,  I 
recall  when  I  was  a  junior  in  high 
school,  in  1929,  I  had  a  remarkably 
outstanding  teacher  in  chemistry.  He 
was  such  an  inspirational  teacher  that 
many  times  I  would  spend  half  the 
night  in  order  to  work  out  problems 
prior  to  an  examination  that  might 
take  place  the  next  day.  This  kind  of 
inspiration  is  something  that  made  an 
indelible  impression  on  my  mind.  It 
taught  me,  as  an  individual,  to  learn 
something  and  at  least  to  obtain  some 
basic  knowledge  in  the  field  of  science. 
More  than  that,  it  made  a  lasting  im¬ 
pression  on  my  mind  of  how  much 
we  owe  to  teachers  in  all  fields.  These 
dedicated  people  who  teach  in  our 
grade  schools  and  our  high  schools 
and  our  great  colleges  and  univer¬ 
sities  inspire  literally  hundreds  of 
thousands  of  young  Americans  to  de¬ 
velop  their  creative  ability,  not  only 
in  the  field  of  science  but  in  all  the 
other  fields  which,  together,  make  up 
the  American  society  we  are  trying  to 
perpetuate. 

Dedicated  Profession 

And  I  think  that  we  are  very  for¬ 
tunate  that  Dr.  Nachtrieb*  is  here  be¬ 
cause  he  is  representative  of  a  group 
of  the  literally  thousands  of  teachers 
in  all  of  the  schools  of  this  country, 
in  the  field  of  science  and  in  other 
educational  fields  as  well.  I  asked  him 
whether  he  had  any  regrets  that  he 
chose  teaching  as  a  career.  “None  at 
all,”  he  said.  “You  know,  there  are 
many  compensations  in  the  field  of 
teaching  which  far  exceed  any  mone¬ 
tary  gain  that  you  might  receive.” 

This  is  something  that  we  often  lose 
sight  of — not  with  the  thought  in 
mind  that  our  teaching  profession  in 
many  of  our  universities  and  colleges 
and  certainly  in  our  public  schools  is 
underpaid  and  sometimes  unappreci¬ 
ated,  but  something  we  lose  sight  of 
when  we  consider  the  fact  that  the 
teaching  profession  is  one  of  the 
noblest  in  a  free  society.  It  is  one  in 
which  we  have  literally  thousands  of 


•  A  distinguished  physicist  at  the  Uni¬ 
versity  of  Chicago. 


dedicated  people  whose  compensation 
in  other  walks  of  life  could  he  much 
greater.  But,  because  they  have  a 
zeal,  a  mission  and  a  passion  for  pass¬ 
ing  on  the  inspiration  which  they 
themselves  have  received  from  teach¬ 
ers,  they  go  into  the  teaching  pro¬ 
fession  with  a  determination  to  help 
make  the  country  in  which  we  live  a 
better  place  for  all  of  us. 

Broad  Interest  Important 

It  is  my  conviction  that  too  often 
in  the  United  States,  as  Dr.  Teller  in¬ 
formed  me  recently  after  he  had  ap¬ 
peared  before  a  Congressional  com¬ 
mittee,  we  get  the  impression  that  if 
anyone  aspires  to  be  an  expert  in  the 
field  of  science,  chemistry,.^ physics 
and  all  of  the  other  very  implicated 
subjects  of  higher  mathematics,  he 
has  to  he  what  we  call  a  “square.”  I 
think  we  all  realize  that  we  need  many 
more  good  scientists  and  mathemati¬ 
cians  in  the  United  States  than  we 
have  today.  However,  I  want  to  point 
out  that  we  can  he  thankful  in  the 
fact  that  we  do  have  a  great  many 
now.  And  we  must  never  get  the  im¬ 
pression  that,  because  of  the  deficit 
we  have  in  this  area,  we  are  not 
blessed  with  a  great  deal  of  talent 
throughout  this  great  country.  The 
two  young  people  being  honored  this 
evening  for  outstanding  scientific 
achievement  in  high  school  are  typ¬ 
ical  of  the  types  of  students  that  our 
schools  are  turning  out  today.  These 
young  citizens  have  real  ability  as 
specialists  in  the  field  of  science,  hut 
at  the  same  time  are  well-rounded.  I 
don’t  mean  that  every  science  student 
must  be  a  college  football  player,  or 
a  baseball  player.  I  do  mean,  you 
will  find  more  often  than  not  that  our 
young  people  who  elect  science  and 
mathematics  as  specialized  subjects 
are  {>eople  who  are  specialists  but 
who  also  have  a  broad  interest  in  the 
problems  of  their  schools  and  who, 
later  on,  when  they  go  into  the  soci¬ 
ety,  will  have  a  broad  interest  in  other 
problems  as  well.  And  this  is  impor¬ 
tant. 

I’d  like  to  say  just  a  word,  too, 
about  Carl  Hallauer  and  Bausch  & 
Lomb.  As  far  as  scholastic  achieve¬ 
ment  awards  are  concerned,  I  can 
imagine  that  there  are  those  cynics 
who  would  suggest  that  it  is  a  pretty 
good  advertising  gimmick  for  Bausch 
&  Lomb  to  have  made  these  scholar¬ 
ship  awards  to  125,000  students  over 
the  period  of  twenty-five  years.  All 
that  I  can  say  is,  if  it  was  planned  as 
an  advertising  gimmick,  we  need  more 


Editors  Note:  The  Vice  President's  speech  was  made  at  the  Silver  Anniversary 
Luncheon  of  the  Bausch  &  Lomb  Honorary  Science  Award.  This  Award  is  pre¬ 
sented  by  Bausch  &  Lomb  Optical  Co.,  Rochester,  N .  Y .,  to  6,^oo  high  school 
graduates  each  year  who  lead  their  classes  in  science  subjects. 
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advertising  gimmicks  of  this  type. 
Also,  the  way  in  which  this  particular 
award  has  been  handled  on  this  oc¬ 
casion,  in  the  visit  that,  was  paid  to 
the  While  House,*  was  certainly  in 
the  very  l>est  taste  and  in  the  very 
l>est  tradition. 

Two  Sy items  of  Education 

When  the  first  Sputnik  was 
launched,  the  people  of  the  United 
States  got  excited  about  science.  Jus- 
tihahly  so.  For  years — at  least  I  re- 
inemher  from  the  lime  that  I  came 
into  the  Administration  in  1953 — we 
had  been  hearing  about  the  great 
gains  that  the  Soviet  Union  was  mak¬ 
ing  in  the  field  of  science  and  their 
excellent  training  programs.  We  had 
l)een  hearing,  not  that  they  were  ahead 
of  us  over-all,  hut  that  they  were  con¬ 
centrating  more  in  the  ‘science’  field 
Ilian  we  were.  Also  unless  we  pro¬ 
ceeded  to  pay  more  attention  to  this 
area  than  we  had,  they  would  overtake 
us.  rhis.  in  other  words,  was  the  es¬ 
sence  of  the  problem.  The  Sputnik 


•The  two  award  recipients,  Constance 
Rose  of  Charleston,  \^.  Va.,  and  Thomas 
Hodgson  of  Moorestown,  N.  J.,  were 
granted  a  20minute  interview  with  the 
President  of  the  Ignited  States,  which  they 
will  never  forget. 


merely  brought  home  to  all  of  us  a 
condition  that  has  been  existing  ever 
since  World  War  II,  not  only  in  the 
field  of  science,  but  in  many  other 
fields  as  well.  When  we  were  re¬ 
minded  by  the  Sputnik  that  the  Soviet 
Union  was  concentrating  in  the  field 
of  science,  we  had  a  number  of  sug¬ 
gestions  as  to  how  we  were  going  to 
meet  this  problem.  Most  of  those  sug¬ 
gestions  were  with  regard  to  govern¬ 
ment  action.  Some  of  them  were 
rather  naive  in  a  sense — naive  to  the 
effect  that  in  order  to  produce  scien¬ 
tists,  all  you  had  to  do  was  to  have  a 
government  program  which  would 
simply  turn  them  out  in  assembly  line 
fashion.  It  just  doesn’t  work  that  way, 
especially  in  a  free  society  where 
there  is  a  choice  among  our  young 
people  as  to  what  field  of  study  they 
desire  to  devote  the  balance  of  their 
lives.  Today  we  have  an  example  of 
the  difference  in  the  approach  to  this 
basic  problem  of  a  free  society  com¬ 
peting  with  a  dictatorial  society — of 
the  difference  that  must  characterize 
our  approach  as  compared  with  theirs. 
In  a  dictatorial  society,  a  school  cur¬ 
riculum  and  in  fact  everything  that 
young  people  will  do  is  determined  by 
the  State.  People  who  have  certain 
abilities  in  certain  areas  go  into  the 
areas  in  which  they  are  needed.  In 


MINIATURIZED 

CARRIER  TELEPHONE  SYSTEMS 
FOR  RADIO  AND  4-WIRE  CABLE 

FOUR  OR  24  CHANNELS 

Two  miniaturized  voice-multiplex  systems  providing 
four  or  24  voice  channels  over  radio  or  4-wire  cable 
Available.  They  have  many  advantages  over  earlier 
designs:  high  performance,  small  size,  light  weight,  low 
cost,  circuit  simplicity,  low  power  requirements,  small 
number  of  tubes  of  a  single  type  only,  low  operating 
cost,  low  maintenance  and  high  reliability. 

These  systems  provide  a  voice-channel  flat  within  1  db 
from  300  to  3500  cycles,  for  each  4  kc  of  bandwidth 
occupied.  Each  channel  is  equipped  with  hybrid,  signal¬ 
ling,  and  dialling  circuits  for  all  the  standard  2-wire  and 
4-wire  loop  options. 

The  basic  unit  provides  an  order-wire  and  4  carrier- 
derived  channels.  These  units  can  be  stacked  in  groups 
of  2,  3,  4  or  5  by  means  of  a  group  modem  to  provide 

14,  19' or  24  channels.  Full  flexibility  is  provided  for 
dropping  and  inserting  channel  groups  at  repeater  and 
terminal  points.  Moderate  lengths  of  4-wire  cable  or 
open-wire  line  may  be  inserted  between  the  multiplex 
equipment  and  the  radio  terminals. 

24-«hannel  corrier-lelephone  terminal  complete  with  hybrids, 
ringing  ond  diolling  circuits,  and  test  facilities.  Dimensions  are 
*  hiQh,  16^'  wide  and  8"  deep.  Power  input  250  watts.  Weight 
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the  short  run,  there  isn’t  any  quo 
but  that  they  can  make  very  sij 
cant  progress.  Make  no  mistake 
it,  the  Soviet  Union  has  mad« 
markable  progress  and  will  t| 
more  in  the  years  ahead. 

But  on  the  other  hand,  I  thinl 
must  never  forget  that  if  we  lose  fl 
in  our  approach,  the  approach! 
what  we  term  the  free  society,  then] 
will  certainly  be  lost.  We  need 
assume  that  the  only  way  you  can 
spire  young  people  and  obtain 
scientists  that  the  country  needs 
through  a  government  program  whil 
literally  forces  them  into  a  parliculj 
area  of  endeavor.  In  other  words, 
see  at  this  gathering  an  excelleil 
example.  It  is  one  of  many  that  coull 
be  expanded  throughout  our  societ)! 
of  how  American  private  enterprise! 
working  with  the  public  school  sysl 
terns  of  this  country  and  privatq 
school  systems  as  well  has,  over  a  pe¬ 
riod  of  twenty-five  years,  recognized! 
'  the  need  and  has  contributed  to  the' 
solution  and  the  fulfillment  of  that 
need.  Contributed  to  it  not  through 
a  system  which  forces  young  people 
to  do  something  which  they  do  not 
want  to  do,  but  one  which  inspires 
them.  Inspires  them,  not  with  a  great 
deal  of  money,  but  with  recognition 
— recognition  in  the  form  of  a  sym¬ 
bol,  a  very  small  one,  but  one  which, 
as  Dr.  Nachtrieb  has  indicated,  can 
mean  even  more  than  a  monetary 
award.  And  so  I  am  very  happy  to 
pay  a  tribute  to  and  commend  Carl 
Hallauer  and  his  company  as  they  rep¬ 
resent  the  other  companies  of  this 
type  throughout  the  country  who  have 
recognized  this  kind  of  need  and  who 
are  engaging  in  this  type  of  program. 
This,  in  essence,  is  the  most  effective 
way  to  answer  the  challenge  which  is 
presented  to  the  free  nations.  Once  we 
recognize  a  problem,  I  have  no  doubt 
whatever  that  free  peoples  working 
voluntarily  with  encouragement  from 
government — as  opposed  to  the  type 
of  government  control  which  a  dic¬ 
tatorial  society  must  have — can  not 
only  survive  but  will  surpass  mate¬ 
rially,  as  well  as  in  more  important 
areas  on  the  spiritual  side,  a  people 
who  live  under  a  system  of  slavery. 

All  of  ^you  probably  noted  what 
happened  recently  in  Hungary.  We 
saw  there  the  ultimate  result  of  what 
can  happen  in  a  dictatorial  society.  I 
remember,  immediately  after  Sputnik, 
you  heard  quite  a  few  people  who 
very  honestly  would  say :  “Maybe  this 
system  of  dictatorship  is  one  which  in 
the  long  run  can  produce  materially 
a  more  productive  society  and  a  rich¬ 
er  life  for  people.”  In  other  words, 
we  at  least  have  to  consider  this.  For 
the  answer,  all  we  need  do  is  look  at 
the  events  of  yesterday  to  see  the  sad 
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end  of  the  Hungarian  revolution.  It 
was  a  revolution  in  which  young  peo¬ 
ple  and  workers  hy  the  thousands 
were  shot  down  in  the  streets  of  Buda¬ 
pest,  in  which  the  Premier,  Governor 
and  General  Maleter  and  the  others 
who  led  the  revolution  were  then  ex¬ 
ecuted  after  they  were  promised  safe 
conduct.  We  can  see  clearly  the  real 
difference  between  the  system  of  free¬ 
dom  under  which  we  live  and  a  sys¬ 
tem  of  slavery  with  which  we  are  in 
competition. 

A  Better  Way  of  Life 

This  is  neither  the  time  nor  the 
place  to  discuss  in  detail  the  basic  is¬ 
sues  involved  from  the  diplomatic  and 
foreign  policy  standpoint  between 
the  Communist  bloc  and  the  free  na¬ 
tions.  But  I  can  say  this,  on  the  basis 
of  my  travels  throughout  the  world, 
most  of  which  have  taken  me  to  coun¬ 
tries  which  are  under-developed,  coun¬ 
tries  in  which  there  are  literally  mil¬ 
lions  of  people,  yes,  a  billion  people 
who  want  a  better  way  of  life,*  that  I 
have  found  this  fundamental  truth 
evident  every  place.  Whether  i^South 
America,  in  Africa,  in  the  Near  East 
or  in  Asia,  people  do  want  a  better 
way  of  life  and  they  realize  that  the 
development  of  their  resources,  the 
development  of  industrialization,  the 
training  of  scientists  and  engineers 
and  the  like,  can  lead  to  a  better  way 
of  life.  They  see  what  has  happened 
in  the  Soviet  Union,  the  development 
that  has  taken  place  there  during  the 
past  forty  years.  They  see  what  has 
happened  in  Communist  China.  The 
major  difference  is  that  the  peoples  in 
these  countries,  believe  me,  want  a 
better  way  of  life  but  they  would  pre¬ 
fer  to  have  it  with  freedom.  And  that, 
therefore,  is  the  advantage  we  have. 
On  the  other  hand,  if  they  cannot 
have  a  better  life  with  a  system  of 
freedom,  they  are  going  to  take  it  the 
other  way  because,  above  everything 
else,  they  want  to  get  away  from  the 
terrible  poverty  and  misery  and  dis¬ 
ease  that  has  plagued  them  for  cen¬ 
turies. 

So  this,  then,  is  the  challenge  that 
we  face — a  challenge  which  our  young 
people  will  help  us  to  meet;  a  chal¬ 
lenge  which  Dr.  Nachtrieb,  through 
his  own  efforts  and  those  of  his  col¬ 
leagues  and  through  the  students  that 
they  will  train,  will  help  us  to  meet; 
a  challenge  in  which  free  peoples  will 
prove  that  we  can  train  the  scientists, 
the  engineers  and  all  the  other  spe¬ 
cialists  that  we  need,  to  produce  a  bet¬ 
ter  way  of  life  for  our  people  as  well 
as  other  peoples  in  the  world.  But  we 
will  produce  it  in  the  climate  of  free¬ 
dom  rather  than  one  of  slavery. 
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At  speeds  up  to  20, OCX)  bits  per  second,  Bendix  Pacific  Data  Handling  Sys¬ 
tems  offer  highly  reliable  transmission,  sorting  and  processing  of  data  from 
many  sources  to  effect  optimum  use  of  a  weapons  array. 

The  information  can  be  transmitted  over  land  lines  or  microwave  networks 
and  because  it  Is  handled  in  digital  form,  these  Electro-Span  Systems  guarantee 
error-free  transmission  over  great  distances. 


Bendix  Pacific  Electro-Span  Systems  also  are  available  for  these  military  applications  ~ 

Air-Ground  Data  Interchange  Remote  Control . 

Meteorological  Data  Systems  Supervisory  Control  Systems 

Digital  Telemetering  and  Data  Logging  Systems 
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NORTH  HOLLYWOOD,  CALIFORNIA 


tendix-Pacific,  Department  432 
lorth  Hollywood,  California 

loaco  conH  uniir  hnnklot  Milit;irv  Annlir;)tinn  of  ElectrO-SoaP. 


Eastern  Offices:  (East  Coast  Representative)  P.  0.  Box  391,  Wilton,  Conn.,  Dayton,  Ohio:  120  W.  2nd  St.  — 
Washington,  D.C.:  Suite  803,  1701  "K"  St.,  N.W.  -  Canadian  Distributers:  Computing  Devices  of  Canada, 
Ottawa  4,  Ontario  —  Export  Division:  Bendix  International,  205  E.  42nd  St.,  New  York  17 


Address 


For  complete  information  on 
Bendix-Pacific  Electro-Span 
Systems  for  military 
application  send  the  coupon 
or  write  for  Bulletin  ES-13. 
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Brigadier  Sir  Liorte!  Harris,  K.B.E.,  T.D 


able  reduction  in  maintenance  effort  without  any  deterio¬ 
ration  of  service.  We  are,  therefore,  unlikely  to  make  any 
radical  changes  until  a  system  having  a  potential  with 
much  more  than  marginal  advantages  becomes  available. 
This  may  eventually  be  an  electronic  system;  joint  re¬ 
search  and  development  is  in  progress  with  our  switching 
manufacturers  in  the  exploration  of  the  technical  and 
economic  possibilities.  The  development  will  be  expensive 
and  prolonged  and  it  is  likely  to  pass  through  many 
phases;  however,  the  potential  cannot  be  ignored.  Ex¬ 
perience  has  already  shown  that  even  our  early  models 
of  electronic  directors  give  a  service  at  least  as  good  as 
the  fully  mature  electromagnetic  originals  which  they  can 
replace. 

The  Postmaster  General  is  the  Minister  responsible  for 
broadcasting  services  in  the  United  Kingdom  and  the 
Post  Office  has  much  to  do  with  the  collection  of  license 
fees,  investigation  of,  and  suppression  of  interference,  and 
in  the  provision  of  links  to  the  sound  and  television 
transmitters  throughout  the  country  ;  also  in  planning 
for  the  future  development  of  civil  radio  communications 
generally.  Planning  requires  knowledge;  extensive  trials 
are  now  in  hand  which  are  designed  to  assess  the  cover¬ 
age  value  of  bands  IV  and  V  for  television  under  the 
conditions  prevailing  in  the  United  Kingdom.  Standards 
of  definition  and  bandwidth  and  the  eventual  possibility 
of  color  are  also  under  examination.  Our  television 
service  was  first  started  in  1936  and  reopened  after  the 
war  in  1946.  The  service  given  makes  excellent  use  of 
405  lines  definition  and  5  Mc/s  channeling,  and  at 
present  operates  entirely  in  bands  I  and  III.  A  sizeable 
system  of  coaxial  cables  and  radio  relay  links  has  been 
built  up  as  the  services  of  the  British  Broadcasting  Cor¬ 
poration  expanded  to  cover  the  population  of  the  country; 
now,  since  1955,  the  expansion  of  the  commercial  services 
provided  under  the  Independent  Television  Authority 
demands  a  similar  network  of  transmission  links.  It  is 
{Continued  on  page  32) 


something  ot  our  present  irenas.  me  war  leii  us  wiin 
about  an  8-year  gap  in  our  building  and  installation 
programs,  together  with  a  relatively  small  share  of  the 
limited  national  capital  resources  compared  with  the  needs 
of  housing,  exports,  schools  and  power.  Priority  within 
our  system  was  given  to  the  expansion  of  our  research 
laboratories  at  Dollis  Hill  and  to  the  development  of  our 
long-distance  network — the  latter  always  with  a  technical 
eye  to  the  eventual  introduction  of  long-distance  sub¬ 
scriber  dialing.  As  in  the  ^nited  States,  the  demand  for 
telephones  at  this  time  was  phenomenal  and  our  waiting 
list  peaked  at  560,000  in  March  1949.  It  would  have  been 
much  higher  but  for  the  introduction  of  two-party  shared 
service  as  an  expedient  forced  on  us  by  shortage  of  plant. 
At  (he  present  time  160,000  are  waiting  service  and  recent 
tariff  increases  appear  to  have  given  us  a  breathing  space. 
Nevertheless,  the  number  of  public  telephones  has  doubled 
to  7 Vi  million  since  1946.  Subscriber  Trunk  Dialing 
(S.T.D.),  as  we  call  it,  has  proceeded  and  a  program  of 
conversion  commences  in  December  1958  at  Bristol,  so 
that  it  should  be  working  in  more  than  100  towns  by  the 
end  of  1961.  By  1970,  three-quarters  of  trunk  calls 
should  be  dialed  by  subscribers. 

Electronic  as  well  as  electro-magnetic  versions  of  the 
necessary  register-translators  have  been  developed  for 
S.T.D.,  together  with  new  designs  of  the  coin  box,  and 
of  private  meters  for  those  subscribers  who  need  them  on 
their  premises.  A  policy  of  bulk  hilling  and  metering  on 
a  time  and  distance  basis  has  been  adopted.  The  Strowger 
system  continues  as  our  normal  standard  of  switching 
equipment.  We  have  obtained  great  advantages  from 
standardization  in  regard  to  spares,  flexibility,  training, 
engineering  and  manufacture.  Further,  during  the  last 
five  years  we  have  found  it  possible  to  make  a  consider¬ 
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There  s  a  way  to  punch  a  hole  in  that  screen 


Despite  any  jamming  screen  an  intruder  might  use,  new  Elec¬ 
tronic  Counter-Counter  Measures  Techniques  developed  by 
Westinghouse  will  slash  through  to  locate  and  track  him — des- 
tro5dng  his  defense. 

In  this  and  in  other  vital  military  areas,  continuing  creativity 
by  the  scientists  and  engineers  of  the  Westinghouse  Electronics 
Division  is  helping  to  keep  the  American  defense  ahead ...  by  de¬ 
signing,  developing  and  producing  the  latest  in  military  systems. 

Westinghouse  Electronics  Div.,P.O.  Box  1897,  Baltimore  3,  Md. 
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C3ne  of  the  world’s  most  out¬ 
standing  examples  of  international 
cooperation  is  the  NATO  Signals  In¬ 
frastructure  Program  in  Allied  Com¬ 
mand  Europe  (ACE).  The  magnitude 
of  this  effort  may  be  gauged  from  the 
fact  that  it  comprises  approximately 
400  individual  projects  in  western 
Europe,  totalling  the  equivalent  of 
over  $350,000,000  in  cost  to  date.  The 
program  contributes  directly  to  the 
posture  of  military  readiness  in  Allied 
Command  Europe  as  well  as  having 
the  coincidental  effects  of  stimulating 
the  telecommunication  industry  and 
enhancing  the  economic  progress  of 
the  member  nations. 

A  review  of  the  philosophy  under¬ 
lying  this  unprecedented  program, 
together  with  the  procedures  for  its 
implementation,  should  prove  most 
interesting. 

Literally,  “infrastructure”  is  a 
French  word  meaning  “roadbed  of  a 
railroad.”  As  applied  by  the  North  At¬ 
lantic  Treaty  Organization  (NATO), 
it  j>ertains  to  the  fixed  installations 
required  for  military  defense,  the  pro¬ 
vision  of  which  is  funded  by  NATO. 
Thus,  most  broadly,  the  NATO  Com¬ 
mon  Infrastructure  Program  trans¬ 
lates  as  the  fixed,®  material  founda¬ 
tions  or  “roadbed”  of  the  NATO  mili¬ 


tary  structure. 

When  the  Western  Union  Defense 
Organization  (WUDO),  the  precursor 
of  NATO,  was  first  organized  in  194^ 
on  the  basis  of  combining  the  mili¬ 
tary  potentials  of  its  member  nations 
for  common  and  mutual  defense,  it 
became  apparent  that  certain  extraor¬ 
dinary  facilities  would  be  required  if 
this  defense  was  to  be  effective.  This 
view  obtained  when  NATO  succeeded 
and  enlarged  upon  WUDO.  The  un¬ 
usual  requirements,  basically  inter¬ 
national  in  character,  included  hous¬ 
ing  for  the  newly  established  Supreme 
Headquarters  Allied  Powers  Europe 
(SHAPE)  and  the  headquarters  of  its 
major  subordinate  regional  and  for¬ 
mation  headquarters.  It  also  included 
new  and  expanded  facilities  in  sup¬ 
port  of  the  military  forces,  especially 
air  and  naval,  which  might  be  re¬ 
deployed  anywhere  across  this  vast, 
multi-country  theater.  New  facilities 
were  required  also  to  effect  the  inti¬ 
mate  cooperation  and  coordination 
essential  betw^een  the  various  national 
forces,  if  the  over-all  strategy  and  ex¬ 
ecution  of  operational  plans  were  to 
be  timely  and  successful. 

Accordingly,  the  concept  of  a  com¬ 
mon  construction  program,  propor¬ 
tionate  funding  by  the  member  na¬ 


tions  therefor  and  the  central  admin¬ 
istration  of  such  a  program  was 
adopted.  The  over-all  program  was 
termed  the  NATO  Common  Infra¬ 
structure  Program.  It  comprised  seven 
categories  or  component  programs, 
viz..  Headquarters,  Airfields,  Naval 
Bases,  Land  Training  Facilities,  Pipe¬ 
lines,  Radar  and  Navigation  Aids  and 
the  Signals  programs.  The  titles  of 
these  programs  are  self  descriptive 
except  perhaps  for  Signals  which  will 
be  clarified  further  along. 

To  administer  the  NATO  Common 
Infrastructure  Program,  the  NATO 
Council  established  the  NATO  Infra¬ 
structure  Committee  in  Paris  at 
NATO  headquarters.  This  committee 
comprises  representatives  of  the 
NATO  countries.  It  has  as  a  perma¬ 
nent  chairman  (The  Controller  for 
Infrastructure),  a  member  of  the 
NATO  permanent  senior  staff.  The 
Controller  is  supported  by  an  inter¬ 
national  staff  of  experts,  specialists 
in  the  areas  of  each  of  the  category 
programs  indicated  above. 

Incidentally,  the  present  Controller 
for  Infrastructure  is  Eugene  H.  Mer¬ 
rill,  an  American,  formerly  Director 
of  Communications  for  four  years 
under  General  Lucius  Clay,  LL  S. 
Military  Governor  for  Occupied 
Germany,  and  former  Commissioner 
of  the  Federal  Communications  Com¬ 
mission,  U.  S.  A.  For  the  signals 
program,  he  is  supported  by  Jean 
Danton  (formerly  Chief  in  the 
French  PTT,  for  North  Africa).  He 
in  turn  is  ably  assisted  by  a  subordi¬ 
nate  staff  comprised  of  Italian,  Bel¬ 
gian,  German  and  American  tele¬ 
communications  engineers. 

The  Infrastructure  Committee  w4th- 
in  its  terms  of  reference  establishes 
procedures,  reviews  and  approves  de¬ 
tailed  projects,  allocates  funds,  moni¬ 
tors  construction  progress  and  accepts 
completed  projects  for  NATO.  In  ac¬ 
complishing  these  functions,  it  is  ad¬ 
vised  by  the  aforementioned  Con¬ 
troller  and  his  staff  of  experts.  This 
statement  of  the  functions  of  the  In¬ 
frastructure  Committee  is  perhaps  an 
over  -  simplification  considering  the 
many  varied  and  complex  problems 
and  tasks  which  it  must  solve  in  the 
course  of  its  administration. 

It  may  be  of  interest  to  note  that  in 
the  deliberations  of  the  Infrastruc¬ 
ture  Committee,  tl^  principle  of 
unanimity  obtainsyLe.,  a  unanimous 
vote  by  all  members  is  required  for 
approval  of  any  action.  The  fact  that 
such  remarkable  progress  has  been 
made  in  the  infrastructure  program 
as  a  whole,  in  the  nine  years  of  its 
existence,  is  a  laudable  commentary 
on  the  attitude  and  willingness  of 


by  Colonel  Albert  J.  Mandelbaum,  USA 

Special  Assistant  to  the  Chief  Signal  Officer 
Supreme  Headquarters,  Allied  Command  Europe 


14 


SIGNAL,  SEPTEMBER.  1958 


the  membership  of  the  Infrastructure 
Committee  to  cooperate. 

NATO  Signals 

Turning  now  to  the  Signals  Infra¬ 
structure  Program,  it  was  obvious 
with  the  establishment  of  Allied 
Command  Europe  (ACE)  and  its 
various  far-flung  regional  and  sub¬ 
ordinate  international  commands,  for¬ 
mations  and  agencies,  that  an  exten¬ 
sive  command  communications  sys¬ 
tem  w'aajieQ^red. 

Integral/tKerewith.  were  require¬ 
ments  for  communications  from 
SHAPE  and  its  major  subordinate 
commands  to  the  pertinent  Ministries 
of  Defense  (MOD’s)  of  the  various 
NATO  European  countries. 

This  extraordinary  communica¬ 
tions  system  was  essential,  if  adequate 
command  and  coordination  were  to  . 
he  effected.  The  old  concept,  “com¬ 
mand  is.  communications  —  without 
the  second,  the  first  does  not  exist,” 
still  held  true. 

In  addition  to  the  requirements 
for  a  command  communications  net¬ 
work,  there  were  demands  for  cir¬ 
cuitry  to  implement  the  various  mili¬ 
tary  plans  and  functions  assigned  to 
or  within  the  area  of  interest  of 
SACEUR  (Supreme  Allied  Command 
Europe),  such  as  alert,  air  defense 
and  early  warning,  intelligence,  me¬ 
teorology,  logistics,  air  and  naval 
movements  control,  pipeline  control, 
to  name  a  few. 

Taking  into  consideration  the  5000- 
mile  length  of  NATO  Europe  (from 
the  eastern  reaches  of  Turkey, 
through  the  broad  crescent  of  central 
Europe  to  the  northern  arctic  tip  of 
Norway),  the  possibility  of  funding, 
constructing  and  manning  a  separate 
military -owned  and  operated  long 
lines  network  for  ACE  traversing  or 
gridding  this  area  was  simply  out  of 
the  question.  The  cost  in  personnel, 
resources  and  money  would  have 
been  so  great  as  to  be  intolerable. 

Accordingly,  it  was  decided  to  uti¬ 
lize  the  various  national  civil  postal, 
telephone  and  telegraph  (PTT)  net¬ 
works  already  in  existence  and  to 
augment  these  networks  with  NATO 
funded  signals  projects,  where  the 
available  numbers  of  long  lines  cir¬ 
cuits  were  inadequate  to  meet  both 
the  international  and  national  mili¬ 
tary  and  civil  defense  requirements 
of  each  country  in  wartime.  In  other 
words,  ACE  would  rely  in  great  part 
on  the  civil  PTT  circuits  for  its  long 
lines  communications.  Thus,  it  made 
immediately  available  to  ACE,  by 
leasing,  a  minimum  number  of  cir¬ 
cuits,  which  were  already  in  existence, 
for  the  conduct  of  its  “current  busi¬ 
ness.” 


The  decision  to  meet  the  ACE 
communication  requirements  by  us¬ 
ing  and  augmenting  the  PTT  systems 
of  the  various  European  NATO  coun¬ 
tries  took  advantage  of  the  fact  that 
there  were  in  being  associated  staffs 
and  organizational  entities  for  the  en¬ 
gineering,  operating,  construction  and 
maintenance  of  civil  long  lines  sys¬ 
tems,  personnel  of  which  were  famil¬ 
iar  with  the  terrain,  environmental 
and  other  factors  involved  in  such  op¬ 
eration,  construction  and  mainte¬ 
nance. 

Augmentation  Aspects 

Turning  now  to  the  augmentation 
aspect,  it  would  be  appropriate  here 
to  trace  the  inception,  processing  and 
implementation  of  a  Signals  infra¬ 
structure  project. 

Initially,  the  Signal  staffs  of 
SHAPE  and  the  major  subordinate 
commands  of  ACE  determine  the 
number,  type  (telephone  and/or  tele¬ 
type)  and  the  general  routing  of  cir¬ 
cuits  required  to  implement  the  vari¬ 
ous  ACE  operational  plans  and  to 
connect  the  various  agencies  and  fa¬ 
cilities  planned  for  or  established. 
A  study  is  then  made  by  the  Euro¬ 
pean  Long  Lines  Agency  (ELLA),  a 
military  agency  created  for  the  pur¬ 
pose  by  NATO,  of  the  circuits  avail¬ 
able  in  the  current  PTT  systems  of 
the  countries  concerned  to  meet  these 
requirements.  Where  the  number  of 
circuits  are  inadequate,  the  difference 
must  be  provided  by  Signal  Infra¬ 
structure  projects.  The  PTT’s  of  the 
pertinent  countries  then  ‘draft  up 
projects,  including  descriptions  and 
estimates  (Class  “A”)  costs.  Where 
the  requirement  includes  circuitry  ex¬ 
tending  through  two  or  more  coun¬ 
tries,  the  PTTs  of  these  countries  co¬ 
ordinate  in  preparing  the  project. 

Pursuant  to  a  master  directive  is¬ 
sued  by  SHAPE,  these  projects  are 
submitted  by  the  respective  countries 
to  the  pertinent  major  subordinate 
command  for  review  and  comment. 
These  major  subordinate  commands 
check  to  see  if  the  proposed  projects 
do  in  fact  meet  their  military  require¬ 
ments.  If  so,  they  submit  such  proj¬ 
ects  to  SHAPE,  indicating  approval 
and  the  relative  military  priority  of 
each.  These  projects  are  again  sub¬ 
jected  to  screening  by  SHAPE,  ELLA 
and  the  International  Staff  of  Experts 
for  (a)  military  necessity,  (b)  eligi¬ 
bility  for  NATO  funding,  (c)  relative 
military  priority  and  (d)  sound  en¬ 
gineering  and  economy.  This  screen¬ 
ing  process  takes  an  appreciable  jje- 
riod  of  time  during  which  numerous 
conferences  and  considerable  discus¬ 
sion  ensues.  Ultimately,  the  SHAPE 
approved  Signals  projects  are  assem¬ 


bled  with  those  of  the  other  category 
programs  (red  hook)  and  the  whole 
is  forwarded  to  the  Standing  Group 
NATO'  and  thence  to  the  North  At¬ 
lantic  CounciP  (NAC),  the  supreme 
body  of  NATO,  for  final  approval. 

Upon  final  approval  by  NAC,  the 
approved  programs  (blue  hook)  are 
returned  to  the  respective  countries. 
Upon  receipt,  each  PTT  undertakes 
the  detailed  planning,  engineering 
and  costing  of  each  signal  project 
approved  for  its  country  (Class  “B” 
estimate).  The  resulting  Class  “B” 
estimates  are  submitted  to  the  NATO 
Infrastructure  Payments  and  Prog¬ 
ress  Committee  for  allocation  of 
funds.  Again  the  projects  are  re¬ 
viewed  as  to  military  necessity  by 
SHAPE  and  for  sound  engineering 
and  costing  by  the  International  Staff. 
Upon  receipt  of  fund  allocation,  the 
PTT’s  then  proceed  with  the  con¬ 
tracting  for  necessary  equipment  and 
construction. 

In  effecting  the  contracts,  the 
principle  of  international  competitive 
bidding  from  among  the  commercial 
firms  in  the  NATO  countries  is  the 
rule.  Exceptions  to  open  competitive 
bidding  may  he  granted  only  under 
exceptional  circumstances  and  only 
upon  approval  of  the  Infrastructure 
Payments  and  Progress  Committee. 
The  Infrastructure  Payments  and 
Progress  Committee  monitors  the 
contractual  progress  and  the  account¬ 
ing  of  expenditures  to  insure  com¬ 
pliance  with  NATO  regulations  and 
procedures. 

The  periodic  (currently  annual) 
submission  of  infrastructure  projects 
are  termed  slices.  To  date,  eight  slices 
have  been  approved  and  the  ninth 
slice  is  in  process. 

Including  the  eighth  slice,  over 
($350,000,000)  £125,000,000  sterling 
have  been  programmed  for  the  Sig¬ 
nals  Infrastructure  Program.  This 
represents  an  appreciable  augmenta¬ 
tion  of  the  original  PTT  system  exist¬ 
ing  in  Europe  in  1948.  It  provides 
-not  only  for  the  increase  of  circuits 
along  existing  routes,  hut  for  the  con¬ 
struction  of  new  routes  and  systems 
in  areas  where  long  lines  were  not 
previously  existent.  It  comprises 
hundreds  of  thousands  of  circuit 
miles  contained  in  low  and  high  fre¬ 
quency  (including  coaxial)  land  line 
cable,  submarine  cable,  open  wire 
and  radio  relay  linkage,  reaching  to 
practically  every  corner  of  Allied 
Command  Europe.  The  design  and 
fabrication  of  great  amounts  of  vari¬ 
ous  types  of  multiplex  equipments  to 
{Continued  on  page  26) 

1  Washington,  D.  C.  (NATO  Military 
Representatives) . 

2Paris  (NATO  Civilian  Representatives). 
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SiK  Winston  Ciiiikciiiix  once  re- 
marked  on  the  importance  of  separat¬ 
ing  the  “awkward  incidents  of  the 
hour  from  the  long  swing  of  events.” 
This  we  need  to  do  as  we  appraise 
our  national  position  today.  We  have 
experienced  awkward  events.  For  ex¬ 
ample,  we  cannot  yet  throw  into  orbit 
as  large  satellites  as  the  Soviets  be¬ 
cause  they  started  to  develop  the  tech¬ 
nology  of  rocketry  earlier  than  we. 
This  does  not  mean,  if  we  use  ener¬ 
getically  the  great  resources  we  have, 
that  we  will  not  match  these  achieve¬ 
ments  in  the  future  or  that  we  have 
fallen  behind  in  other  fi^ds.  It  does 
mean  that  we  face  implacable,  able 
competition  in  all  of  science  and  tech¬ 
nology  that  will  require  us  to  strive 
mightily — but  intelligently — if  we  are 
not  to  be  surpassed  in  the  protracted 
conflict  with  communism.  There  can 
be  no  foreseeable  letdown  in  our 
efforts  to  maintain  and  augment  the 
military  strength  that  will  deter  war, 
or  in  our  efforts  to  be  creative  in 
finding  non-military  ways  to  mini¬ 
mize  the  hazard  of  war.  While  recog¬ 
nizing  our  strength  and  while  avoid¬ 
ing  any  spirit  of  defeatism,  we  must 
not  deceive  ourselves  about  the  in¬ 
creasingly  exacting  demands  upon  our 
will  and  strength  yet  to  be  imposed 
by  the  military,  economic  and  ideo¬ 
logical  competition  of  the  Soviet  bloc 
—a  competition  which  will  require 
of  us,  not  growing  comfort  and  lei¬ 
sure,  but  self-denial  and  hard  work 
and  a  recognition  that  intellectual 
achievement  is  as  important  for  sur¬ 
vival  as  a  high  standard  of  living  and 
material  prosperity. 

“Every  good  and  excellent  thing,” 
Thornton  Wilder  once  said,  “stands 
moment  by  moment  on  the  razor  edge 
of  danger  and  must  be  fought  for.” 
The  free  world  stands  moment  by 
moment  on  this  razor  edge  and  must 
be  fought  for.  But  as  we  in  the 
United  States  accept  these  stern  and 

./  Hjteech  delivered  to  dedication  cere- 
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unremitting  requirements,  it  is  im¬ 
portant  that  we  not  let  the  awkward 
events  of  the  moment  lead  us  into 
expedient,  frenetic  or  ill-planned  ef¬ 
forts,  especially  in  research,  that  will 
not  contribute  to  the  steady  growth 
of  our  strength  in  the  long  swing  of 
events. 

Let  me  briefly  list  some  of  the  re¬ 
quirements  and  needs,  both  private 
and  public,  we  must  meet  in  order  to 
make  sure  that  our  science  and  tech¬ 
nology  match  the  needs  of  the  nation 
not  only  in  keeping  it  strong  mili¬ 
tarily  and  economically  but  in  con¬ 
tributing  to  its  intellectual  and  spir¬ 
itual  vigor. 

First,  as  recommended  by  the  Presi¬ 
dent,  we  must  adapt  the  organization 
and  management  of  our  military  re¬ 
search  and  development  to  keep  pace 
with  the  rapid  changes  in  military 
technology.  Over  the  past  five  years, 
I  have  had  an  exceptional  opportunity 
to  study  our  military  technology  and 
the  cumulative  effect  of  this  experi¬ 
ence  has  been  to  make  me  an  ardent 
advocate  of  the  reorganizational  pro¬ 
posals  which  President  Eisenhower 
has  made  for  the  Department  of  De¬ 
fense.  It  is  of  transcendent  impor¬ 
tance,  as  the  President  has  empha¬ 
sized,  that  our  principal  military  ob¬ 
jectives  be  clearly  defined  and  that 
each  of  them  have  strong  and  clearly 
focused  scientific  and  technical  sup¬ 
port. 

Second  on  my  list  of  requirements 
for  a  sound  national  science  policy  is 
the  achievement  of  a  greater  empha¬ 
sis  on  the  qualitative  aspects  of  our 
national  research  effort.  Because  re¬ 
search  is  so  fatefully  important  to  our 
safety  and  welfare  and  to  the  stability 
and  advancement  of  our  economy, 
and  because  our  investment  in  it  has 
become  so  great,  we  must  be  more 
critical  in  appraising  its  quality.  To¬ 
day  industry,  government  and  non¬ 
profit  agencies  expend  ten  billion 
dollars  a  year  for  research  and  devel¬ 
opment.  Are  we  getting  our  money’s 
worth?  More  importantly,  is  this 


great  research  effort,  which  may  not 
yet  be  large  enough,  as  creative  and 
productive  as  we  can  make  it?  We 
can  no  longer  accept  all  research  on 
faith,  or  believe  that  research,  just 
because  it  is  called  research,  is  bound 
to  be  good.  We  must  more  generally 
recognize  that  first-rate  research  de¬ 
pends  upon  first-rate  people — people 
working  with  a  sense  of  mission  and 
in  a  favorable  environment,  and  that 
numbers  can  never  substitute  for 
quality. 

The  quality  of  our  national  re¬ 
search  effort  also  depends  upon  the 
proper  allocation  of  effort  and  funds 
among  the  several  categories  of  re¬ 
search  and  development.  We  now 
give  too  much  emphasis  to  develop¬ 
ment  and  too  little  to  basic  research. 

Despite  some  serious  gaps  in  our 
program,  more  first-rate  work  is  now 
done  in  the  sciences  in  the  United 
States  than  in  any  other  country.  The 
challenge  before  us  is  to  continue  this 
leadership  in  the  future.  Our  princi¬ 
pal  deficiency  is  at  the  great  peaks  of 
achievement  over  and  above  the  first- 
rate,  where  the  intellectual  break¬ 
throughs  occur,  where  the  seminal 
concepts  and  discoveries  originate 
that  appear  only  a  few  times  in  each 
century  and  that  change  the  course 
of  science.  By  heightening  and  broad¬ 
ening  our  efforts  in  basic  research,  we 
provide  the  best  possible  opportunity 
to  bring  about  these  achievements  of 
genius  and  to  nurture  the  great  men 
who  will  advance  all  of  our  efforts. 
Troth  pure  and  applied. 

As  I  look  at  the  total  spectrum  of 
our  research  and  development  effort, 

I  see  deficiencies  also  in  the  area  be¬ 
tween  basic  research  on  the  one  hand 
and  development  on  the  other — that 
kind  of  research  that  is  sometimes 
called  supporting  research,  or  engi¬ 
neering  research,  or  subsystems  re¬ 
search.  After  observing  many  research 
and  development  programs,  I  am  sure 
that  we  would  avoid  costly  mistakes 
in  hardware  development  if  we  saw 
to  it  that  the  supporting  research  was 
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done  more  thoroughly.  As  the  head 
of  one  of  our  great  companies  re¬ 
cently  observed,  “The  cost  of  develop¬ 
ment  is  far  greater  than  the  cost  of 
research,  and  if  a  big  development 
gets  off  on  the  wrong  foot,  the  price 
is  terribly  high.” 

In  saying  that  we  need  more  and 
better  supporting  or  engineering  re¬ 
search,  I  also  am  saying  that  we  need 
to  strengthen  our  engineering.  Engi¬ 
neering  has  a  pivotal  responsibility 
in  our  total  technological  effort,  and 
as  this  effort  becomes  more  sophisti¬ 
cated  we  need  to  draw  more  heavily 
on  science  and  we  must  have  engi¬ 
neering  education  and  practice  equal 
to  this  new  and  more  demanding  com¬ 
plexity.  We  need  more  engineering 
research  in  our  engineering  schools 
and  more  strong  graduate  schools  of 
engineering,  not  only  because  we  need 
more  of  this  research  but  because  we 
need  more  engineers  deeply  nurtured 
in  the  atmosphere  of  research. 

Since  the  war,  there  has  been  a 
great  increase  in  the  volume  of  re¬ 
search  carried  on  in  non-profit  insti¬ 
tutions.  There  has  not  been  a  com¬ 
parable  increase  in  the  capital  equip¬ 
ment  employed  for  this  research,  nor 
has  the  provision  of  equipment  kept 
pace  with  the  changing  need  for  new 
devices  for  scientific  measurement. 
So  little  attention  and  so  few  funds 
have  been  directed  toward  meeting 
this  problem  in  the  United  States  dur¬ 
ing  the  last  ten  years  that  one  now 
finds  that  many  university  labora¬ 
tories  in  Europe  are  better  equipped 
than  those  in  this  country. 

As  our  research  activity  has  grown 
in  universities,  hospitals  and  other 
non-profit  institutions,  we  have  failed 
to  meet  this  growth  with  a  compar¬ 
able  increase  in  buildings.  If  Ameri¬ 
can  science  is  to  realize  its  full  po¬ 
tential,  we  must  face  up  to  this  prob¬ 
lem  of  capital  needs.  Science,  no  less 
than  industry,  cannot  flourish  when 
limited  by  obsolete  plant  and  equip¬ 
ment. 

Research  Despite  Recession 

Next  on  my  list  of  topics  is  to  pro¬ 
claim  the  importance  of  maintaining 
and  increasing  research  and  develop¬ 
ment  in  a  time  of  recession  such  as 
we  now  experience.  Advancing  tech¬ 
nological  knowledge  provides  a  com¬ 
pany  with  the  agility  to  react  rapidly 
to  changing  economic  conditions.  It 
helps  create  the  conditions  for  re¬ 
newed  economic  growth,  for  develop¬ 
ing  strength  for  the  future.  It  helps 
in  planning  future  goals  by  the  syste¬ 
matic,  planned  discovery  of  new  prod¬ 
ucts  and  methods  of  making  them. 

This  is  true  no  less  for  the  nation 
as  a  whole  than  it  is  for  an  individual 


firm.  It  would  be  a  great  pity  if  we 
foreordained  a  future  hiatus  in  our 
growing  technological  and  economic^ 
strength  by  permitting  a  reduction  in 
our  total  national  research  effort  now. 
In  my  judgment,  we  need,  instead,  to 
increase  basic  research  now  because 
it  is  through  basic  research  that  we 
nurture  the  professional  scientists  and 
engineers  of  the  future.  It  is  heart¬ 
ening  to  note  reports  in  the  business 
press  that  United  States  business  is 
taking  the  offensive  by  planning  in¬ 
creases  in  research  outlays,  with  the 
objective  of  creating  “the  new  and 
better  products  on  which  their  mar¬ 
kets  can  expand  again.”  We  also  must 
find  ways  to  increase  the  outlays  for 
basic  research  in  the  universities. 

We  also  need  to  clarify  the  relation 
between  science  and  economic  prog¬ 
ress.  There  is  a  widespread  recogni¬ 
tion  that  the  economic  payoff  of  re¬ 
search  is  great,  that  it  has  created 
new  products  and  expanded  industry, 
that  it  has  increased  productivity  and 
wages  and  introduced  a  new  stabiliz¬ 
ing  influence  in  our  economy.  While 
these  economic  effects  of  science  are 
clear  and  accepted,  there  still  remains 
much  to  be  understood  about  the  role 
of  research  in  our  economy.  Espe¬ 
cially  do  we  need  more  refined  quan¬ 
titative  measures  of  the  economic 
forces  generated  by  research,  of  the 
relation  between  research  and  profits, 
the  return  on  research  investment,  the 
relation  between  research  and  pro¬ 
ductivity,  and  the  contribution  of  re¬ 
search  to  gross  national  product. 

Coordinated  Planning 

I  would  next  emphasize  that  there 
are  certain  areas  of  both  pure  and 
applied  scientific  research  where  there 
is  inadequate  effort  and  which  would 
benefit  from  national  planning.  A 
good,  current  example  is  the  broad 
field  of  the  earth  sciences.  The  scien¬ 
tific  community  has  made  clear  the 
opportunities  and  needs  which  face  us 
in  the  field  of  space  science,  oceanog¬ 
raphy  and  meteorology.  There  is  a 
growing  realization  that  we  need  to 
achieve  a  better  understanding  of  the 
earth  and  its  surrounding  atmosphere 
and  of  the  scientific  interrelations  be¬ 
tween  the  earth,  the  sun  and  other 
heavenly  bodies.  By  achieving  this 
greater  scientific  understanding,  we 
can  further  the  development  of  new 
technology  which  may  permit  us,  with 
our  greater  degree  of  understanding 
of  the  weather,  to  counteract  the  de¬ 
pletion  of  the  water  table,  to  obtain 
greater  protein  from  the  earth,  the 
ground  and  the  sea,  and  to  find  new 
mineral  resources. 

If  we  are  to  grasp  these  important 
opportunities,  we  must  move  on  a 


wide  front  to  achieve  a  coordination 
among  existing  institutions  in  the  field 
and  even  through  the  creation  of  new 
research  organizations.  We  must  seek 
ways  to  bring  together  the  oceanog¬ 
rapher,  the  meteorologist,  the  physi¬ 
cist,  the  biologist  and  the  mathema¬ 
tician  to  form  a  joint  attack  on  some 
of  the  very  basic  problems  of  geo¬ 
physics.  In  the  universities,  there 
must  be  revision  of  graduate  cur¬ 
ricula,  new  fellowships  for  graduate 
study  and  new  career  opportunities 
provided  which  will  attract  first-rate 
scientists. 

Another  example  of  where  we  need 
a  more  concerted  effort  in  the  applied 
area  of  research  is  in  the  field  of 
materials,  particularly  high-tempera- 
ture  materials.  In  order  to  make  head¬ 
way  in  materials  research,  we  need 
one  or  more  centers  where  a  co-ordi¬ 
nated  approach  can  be  made.* 

Ingredients  For  Progress 

So  far  in  this  article,  I  have  only 
indirectly  stressed  the  strategic  role 
of  education  in  the  maintenance  of 
our  technological  leadership.  1  will 
not  now,  as  I  so  often  have,  add  to 
the  great  roar  of  education  discussion 
that  has  been  in  progress  across  the 
land.  I  will  say  that  I  hope  that  we 
will  soon  translate  some  of  the  talk 
into  action,  and  that  we  will  again, 
as  the  Soviets  have  today,  demonstrate 
a  great  passion  for  learning  and  a 
great  national  zeal  for  intellectual 
achievement. 

Two  other  observations  are  in 
order. 

In  a  still  unpublished  study  of 
human  resources  in  which  I  have  had 
the  opportunity  to  participate,  the 
point  is  made  that  a  society  only  pro¬ 
duces  great  men  in  those  fields  in 
which  it  understands  greatness.  We 
have  a  far  greater  chance  of  produc¬ 
ing  great  scientists  in  the  United 
States  if  we  have  a  more  widespread 
understanding  of  science.  With  its 
growing  complexity  and  responsibility 
and  external  challenge,  American  so¬ 
ciety  today  presses  hard  on  the  total 
creative  and  intellectual  resources  of 
its  people.  This  means  that  we  must 
find  and  develop  the  highest  possible 
percentage  of  our  native  high  talent; 
it  also  means  that  we  must  encourage 
each  individual  to  achieve  to  the  very 
highest  degree  the  special  excellence 
that  he  possesses. 

We  must  also  be  concerned  with  the 
attitudes,  values  and  motivations 
which  have  given  vigor  to  our  tech¬ 
nology  and  which  are  important  to 
its  continuing  strength. 

So  far,*  our  society  has  demon¬ 
strated  a  sustained  eagerness  to  find 
better  ways  of  doing  things.  We  have 
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maintaining  the  STRENGTH  of  u,s,  technology 


Sir  Winston  Churchill  once  re- 
marked  on  the  importance  of  separat¬ 
ing  the  “awkward  incidents  of  the 
hour  from  the  long  swing  of  events.” 
This  we  need  to  do  as  we  appraise 
our  national  position  today.  We  have 
experienced  awkward  events.  For  ex¬ 
ample,  we  cannot  yet  throw  into  orbit 
as  large  satellites  as  the  Soviets  be¬ 
cause  they  started  to  develop  the  tech¬ 
nology  of  rocketry  earlier  than  we. 
This  does  not  mean,  if  we  use  ener¬ 
getically  the  great  resources  we  have, 
that  we  will  not  match  these  achieve¬ 
ments  in  the  future  or  that  we  have 
fallen  behind  in  other  fields.  It  does 
mean  that  we  face  implacable,  able 
competition  in  all  of  science  and  tech¬ 
nology  that  will  require  us  to  strive 
mightily — but  intelligently — if  we  are 
not  to  be  surpassed  in  the  protracted 
conflict  with  communism.  There  can 
be  no  foreseeable  letdown  in  our 
efforts  to  maintain  and  augment  the 
military  strength  that  will  deter  war, 
or  in  our  efforts  to  be  creative  in 
finding  non-military  ways  to  mini¬ 
mize  the  hazard  of  war.  While  recog¬ 
nizing  our  strength  and  while  avoid¬ 
ing  any  spirit  of  defeatism,  we  must 
not  deceive  ourselves  about  the  in¬ 
creasingly  exacting  demands  upon  our 
will  and  strength  yet  to  be  imposed 
by  the  military,  economic  and  ideo¬ 
logical  competition  of  the  Soviet  bloc 
— a  competition  which  will  require 
of  us,  not  growing  comfort  and  lei¬ 
sure,  but  self-denial  and  hard  work 
and  a  recognition  that  intellectual 
achievement  is  as  important  for  sur¬ 
vival  as  a  high  standard  of  living  and 
material  prosperity. 

“Every  good  and  excellent  thing,” 

Thornton  Wilder  once  said,  “stands 

moment  by  moment  on  the  razor  edge 

of  danger  and  must  be  fought  for.” 

The  free  world  stands  moment  by 

moment  on  this  razor  edge  and  must 

be  fought  for.  But  as  we  in  the 

United  States  accept  these  stern  and 

. . 

A  speech  delivered  to  dedication  cere¬ 
monies  of  the  new  Dallas  plant  of  Texas 
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unremitting  requirements,  it  is  im¬ 
portant  that  we  not  let  the  awkward 
events  of  the  moment  lead  us  into 
expedient,  frenetic  or  ill-planned  ef¬ 
forts,  especially  in  research,  that  will 
not  contribute  to  the  steady  growth 
of  our  strength  in  the  long  swing  of 
events. 

Let  me  briefly  list  some  of  the  re¬ 
quirements  and  needs,  both  private 
and  public,  we  must  meet  in  order  to 
make  sure  that  our  science  and  tech¬ 
nology  match  the  needs  of  the  nation 
not  only  in  keeping  it  strong  mili¬ 
tarily  and  economically  but  in  con¬ 
tributing  to  its  intellectual  and  spir¬ 
itual  vigor. 

First,  as  recommended  by  the  Presi¬ 
dent,  we  must  adapt  the  organization 
and  management  of  our  military  re¬ 
search  and  development  to  keep  pace 
with  the  rapid  changes  in  military 
technology.  Over  the  past  five  years, 

I  have  had  an  exceptional  opportunity 
to  study  our  military  technology  and 
the  cumulative  effect  of  this  experi¬ 
ence  has  been  to  make  me  an  ardent 
advocate  of  the  reorganizational  pro¬ 
posals  which  President  Eisenhower 
has  made  for  the  Department  of  De¬ 
fense.  It  is  of  transcendent  impor¬ 
tance,  as  the  President  has  empha¬ 
sized,  that  our  principal  military  ob¬ 
jectives  be  clearly  defined  and  that 
each  of  them  have  strong  and  clearly 
focused  scientific  and  technical  sup- 
port. 

Second  on  my  list  of  requirements 
for  a  sound  national  science  policy  is 
the  achievement  of  a  greater  empha¬ 
sis  on  the  qualitative  aspects  of  our 
national  research  effort.  Because  re¬ 
search  is  so  fatefully  important  to  our 
safety  and  welfare  and  to  the  stability 
and  advancement  of  our  economy, 
and  because  our  investment  in  it  has 
become  so  great,  we  must  be  more 
critical  in  appraising  its  quality.  To¬ 
day  industry,  government  and  non¬ 
profit  agencies  expend  ten  billion 
dollars  a  year  for  research  and  devel¬ 
opment.  Are  we  getting  our  money’s 
worth?  More  importantly,  is  this 


great  research  effort,  which  may  not 
yet  be  large  enough,  as  creative  and 
productive  as  we  can  make  it?  We 
can  no  longer  accept  all  research  on 
faith,  or  believe  that  research,  just 
because  it  is  called  research,  is  bound 
to  be  good.  We  must  more  generally 
recognize  that  first-rate  research  de¬ 
pends  upon  first-rate  people — people 
working  with  a  sense  of  mission  and 
in  a  favorable  environment,  and  that 
numbers  can  never  substitute  for 
quality. 

The  quality  of  our  national  re¬ 
search  effort  also  depends  upon  the 
proper  allocation  of  effort  and  funds 
among  the  several  categories  of  re¬ 
search  and  development.  We  now 
give  too  much  emphasis  to  develop¬ 
ment  and  too  little  to  basic  research. 

Despite  some^  serious  gaps  in  our 
program,  more  first-rate  work  is  now 
done  in  the  sciences  in  the  United 
States  than  in  any  other  country.  The 
challenge  before  us  is  to  continue  this 
leadership  in  the  future.  Our  princi¬ 
pal  deficiency  is  at  the  great  peaks  of 
achievement  over  and  above  the  first- 
rate,  where  the  intellectual  break¬ 
throughs  occur,  where  the  seminal 
concepts  and  discoveries  originate 
that  appear  only  a  few  times  in  each 
century  and  that  change  the  course 
of  science.  By  heightening  and  broad¬ 
ening  our  efforts  in  basic  research,  we 
provide  the  best  possible  opportunity 
to  bring  about  these  achievements  of 
genius  and  to  nurture  the  great  men 
who  will  advance  all  of  our  efforts, 
both  pure  and  applied. 

As  I  look  at  the  total  spectrum  of 
our  research  and  development  effort, 

I  see  deficiencies  also  in  the  area  be¬ 
tween  basic  research  on  the  one  hand 
and  development  on  the  other — that 
kind  of  research  that  is  sometimes 
called  supporting  research,  or  engi¬ 
neering  research,  or  subsystems  re¬ 
search.  After  observing  many  research 
and  development  programs,  I  am  sure 
that  we  would  avoid  costly  mistakes 
in  hardware  development  if  we  saw 
to  it  that  the  supporting  research  was 
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done  more  thoroughly.  As  the  head 
of  one  of  oiK:_great  companies  re¬ 
cently  observed,  “The  cost  of  develop¬ 
ment  IS  far  greater  than  the  cost  of 
research,  and  if  a  big  development 
gets  off  on. the  wrong  foot,  the  price 
is  terribly  high.” 

In  saying  that  we  need  more  and 
better  supporting  or  engineering  re¬ 
search,  I  also  am  saying  that  we  need 
to  strengthen  our  engineering.  Engi¬ 
neering  has  a  pivotal  responsibility 
in  our  total  technological  effort,  and 
as  this  effort  becomes  more  sophisti¬ 
cated  we  need  to  draw  more  heavily 
on  science  and  we  must  have  engi¬ 
neering  education  and  practice  equal 
to  this  new  and  more  demanding  com¬ 
plexity.  We  need  more  engineering 
research  in  our  engineering  schools 
and  more  strong  graduate  schools  of 
engineering,  not  only  because  we  need 
more  of  this  research  but  because  we 
need  more  engineers  deeply  nurtured 
in  the  atmosphere  of  research. 

Since  the  war,  there  has  been  a 
great  increase  in  the  volume  of  re¬ 
search  carried  on  in  non-profit  insti¬ 
tutions.  There  has  not  been  a  com¬ 
parable  increase  in  the  capital  equip¬ 
ment  employed  for  this  research,  nor 
has  the  provision  of  equipment  kept 
pace  with  the  changing  need  for  new 
devices  for  scientific  measurement. 
So  little  attention  and  so  few  funds 
have  been  directed  toward  meeting 
this  problem  in  the  United  States  dur¬ 
ing  the  last  ten  years  that  one  now 
finds  that  many  university  labora¬ 
tories  in  Europe  are  better  equipped 
than  those  in  this  country. 

As  our  research  activity  has  grown 
in  universities,  hospitals  and  other 
non-profit  institutions,  we  have  failed 
to  meet  this  growth  with  a  compar¬ 
able  increase  in  buildings.  If  Ameri¬ 
can  science  is  to  realize  its  full  po¬ 
tential,  we  must  face  up  to  this  prob¬ 
lem  of  capital  needs.  Science,  no  less 
than  industry,  cannot  flourish  when 
limited  by  obsolete  plant  and  equip¬ 
ment. 

Research  Despite  Recession 

Next  on  my  list  of  tonics  is  to  pro¬ 
claim  the  importance  of  maintaining 
and  increasing  research  and  develop¬ 
ment  in  a  time  of  recession  such  as 
we  now  experience.  Advancing  tech¬ 
nological  knowledge  provides  a  com¬ 
pany  with  the  agility  to  react  rapidly 
to  changing  economic  conditions.  It 
helps  create  the  conditions  for  re¬ 
newed  economic  growth,  for  develop¬ 
ing  strength  for  the  future.  It  helps 
in  planning  future  goals  by  the  syste¬ 
matic,  planned  discovery  of  new  prod¬ 
ucts  and  methods  of  making  them. 

This  is  true  no  less  for  the  nation 
as  a.  whole  than  it  is  for  an  individual 


firm.  It  would  be  a  great  pity  if  we 
foreordained  a  future  hiatus  in  our 
growing  technological  and  economic 
strength  by  permitting  a  reduction  in 
our  total  national  research  effort  now. 
In  my  judgment,  we  need,  instead,  to 
increase  basic  research  now  because 
it  is  through  basic  research  that  we 
nurture  the  professional  scientists  and 
engineers  of  the  future.  It  is  heart¬ 
ening  to  note  reports  in  the  business 
press  that  United  States  business  is 
taking  the  offensive  by  planning  in¬ 
creases  in  research  outlays,  with  the 
objective  of  creating  “the  new  and 
better  products  on  which  their  mar¬ 
kets  can  expand  again.”  We  also  must 
find  ways  to  increase  tho  outlays  for 
basic  research  in  the  universities. 

We  also  need  to  clarify  the  relation 
between  science  and  economic  prog¬ 
ress.  There  is  a  widespread  recogni¬ 
tion  that  the  economic  payoff  of  re¬ 
search  is  great,  that  it  has  created 
new  products  and  expanded  industry, 
that  it  has  increased  productivity  and 
wages  and  introduced  a  new  stabiliz¬ 
ing  influence  in  our  economy.  While 
these  economic  effects  of  science  are 
clear  and  accepted,  there  still  remains 
much  to  be  understood  about  the  role 
of  research  in  our  economy.  Espe¬ 
cially  do  we  need  more  refined  quan¬ 
titative  measures  of  the  economic 
forces  generated  by  research,  of  the 
relation  between  research  and  profits, 
the  return  on  research  investment,  the 
relation  between  research  and  pro¬ 
ductivity,  and  the  contribution  of  re¬ 
search  to  gross  national  product. 

Coordinated  Planning 

I  would  next  emphasize  that  there 
are  certain  areas  of  both  pure  and 
applied  scientific  research  where  there 
is  inadequate  effort  and  which  would 
benefit  from  national  planning.  A 
good,  current  example  is  the  Broad 
field  of  the  earth  sciences.  The  scien¬ 
tific  community  has  made  clear  the 
opportunities  and  needs  which  face  us 
in  the  field  of  space  science,  oceanog¬ 
raphy  and  meteorology.  There  is  a 
growing  realization  that  we  need  to 
achieve  a  better  understanding  of  the 
earth  and  its  surrounding  atmosphere 
and  of  the  scientific  interrelations  be¬ 
tween  the  earth,  the  sun  and  other 
heavenly  bodies.  By  achieving  this 
greater  scientific  understanding,  we 
can  further  the  development  of  new 
technology  which  may  permit  us,  with 
our  greater  degree  of  understanding 
of  the  weather,  to  counteract  the  de¬ 
pletion  of  the  water  table,  to  obtain 
greater  protein  from  the  earth,  the 
ground  and  the  sea,  and  to  find  new 
mineral  resources. 

If  we  are  to  grasp  these  important 
opportunities,  we  must  move  on  a 


wide  front  to  achieve  a  coordiffation 
among  existing  institutions  in  the  field 
and  even  through  the  creation  of  new 
research  organizations.  We  must  seek 
ways  to  bring  together  the  oceanog¬ 
rapher,  the  meteorologist,  the  physi¬ 
cist,  the  biologist  and  the  mathema¬ 
tician  to  form  a  joint  attack  on  some 
of  the  very  basic  problems  of  geo¬ 
physics.  In  the  universities,  there 
must  be  revision  of  graduate  cur¬ 
ricula,  new  fellowships  for  graduate 
study  and  new  career  opportunities 
provided  which  will  attract  first-rate 
scientists. 

Another  example  of  where  we  need 
a  more  concerted  effort  in  the  applied 
area  of  research  is  in  the  field  of 
materials,  particularly  high-tempera- 
ture  materials.  In  order  to  make  head¬ 
way  in  materials  research,  we  need 
one  or  more  centers  where  a  co-ordi¬ 
nated  approach  can  be  made.' 

Ingredients  For  Progress 

So  far  in  this  article,  I  have  only 
indirectly  stressed  the  strategic  role 
of  education  in  the  maintenance  of 
our  technological  leadership.  I  will 
not  now,  as  I  so  often  have,  add  to 
the  great  roar  of  education  discussion 
that  has  been  in  progress  across  the 
land.  I  will  say  that  I  hope  that  we 
will  soon  translate  some  of  the  talk 
into  action,  and  that  we  will  again, 
as  the  Soviets  have  today,  demonstrate 
a  great  passion  for  learning  and  a 
great  national  zeal  for  intellectual 
achievement. 

Two  other  observations  are  in 
order. 

In  a  still  unpublished  study  of 
human  resources  in  which  I  have  had 
the  opportunity  to  participate,  the 
point  is  made  that  a  society  only  pro¬ 
duces  great  men  in  those  fields  in 
which  it  understands  greatness.  We 
have  a  far  greater  chance  of  produc¬ 
ing  great  scientists  in  the  United 
States  if  we  have  a  more  widespread 
understanding  of  science.  With  its 
growing  complexity  and  responsibility 
and  external  challenge,  American  so¬ 
ciety  today  presses  hard  on  the  to^ 
creative  and  intellectual  resourcc^of 
its  people.  This  means  that  we  fnust 
find  and  develop  the  highest  possible 
percentage  of  our  nativje4iigh  talent; 
it  also  means  that  we  must  encourage 
each  individual  to  achieve  to  the  v^ 
highest  degree  the  special  excellence 
that  he  possesses. 

We  must  also  be  concerned  with  the 
attitudes,  values  and  motivations 
which  have  given  vigor  to  our  tech¬ 
nology  and  which  are  important  to 
its  continuing  strength. 

So  far,  our  society  has  demon¬ 
strated  a  sustained  eagerness  to  find 
better  ways  of  doing  things.  We  have 
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forged  ahead  because  we  wanted 
things  to  change.  The  revolution  of 
modern  man — the  revolution  which 
has  found  its  fullest  expression  here 
in  the  United  States — lies  essentially 
in  this:  it  is  a  revolt  against  things 
as  they  are  when  there  are  ways  of 
doing  things  better.  It  is  a  revolution 
based  upon  determination  rather  than 
determinism,  upon  constructive  dis¬ 
content  rather  than  disruptive  dis¬ 
content.  It  is  a  revolution  against  all 
the  forces  which  hinder  man  in  build¬ 
ing  a  better  life.  Science  has  had  a 
major  part  to  play  in  shaping  this 
basic  American  faith  in  creative 
change  and  improvement. 

The  course  of  our  nation  has  been 
deeply  affected  by  the  tenet,  very 
early  embraced,  that  nature  could  be 
put  to  work  for  the  benefit  of  man 
and  that  it  is  possible  to  wrest  from 


nature  a  range  of  benefits  to  meet  the 
needs  of  our  people — that  science  and 
technology  provide  a  means  to  ad¬ 
vance  the  welfare  of  our  people  and 
that  this  has  been  a  better  way  to 
progress  than  through  radical  social 
change  or  ideological  nostrums. 

I  do  not  suggest  that  we  have  any 
warranty,  expressed  or  implied,  that 
progress  is  inevitable  or  immutable; 
I  only  describe  the  deep-rooted  Amer¬ 
ican  belief  that  progress  is  an  achiev¬ 
able  and  worthy  goal.  I  reflect  my 
own  intuitive  belief  that  man  has  the 
capacity  to  improve  greatly  himself 
and  his  society,  and  that  pessimism 
and  status  quoitus  are  deficiency  dis¬ 
eases  of  the  human  spirit. 

Today  we  hear  voices  of  doubt  and 
pessimism,  decrying  or  questioning 
the  concept  of  progress.  The  in¬ 
creased  currency  of  such  phrases  as 


the  “illusion  of  progress”  and  the 
“corrosive  effect  of  materialism”  re¬ 
flect  an  array  of  attitudes  challenging 
the  power  of  reason  and  the  actuality 
of  progress.  Technology  and  science 
are  attacked  as  contributing  only  to 
the  convenience  and  comfort  of  life 
and  not  to  its  quality.  In  mentioning 
this  attitude  of  doubt  and  pessimism, 
it  is  not  my  purpose  to  debate  the 
theological  or  philosophical  consider¬ 
ations  on  which  they  rest.  My  purpose 
is  to  express  my  contrasting  faith  that 
we  can  continue  to  draw  the  blue¬ 
prints  of  a  still  nobler  society,  ma¬ 
terially  and  spiritually,  and  that  we 
can  direct  our  advancing  science  and 
technology  toward  the  realization  of 
those  plans. 

If  research  is  to  continue  to  flourish 
and  to  give  vigor  and  growth  to  our 
economy,  these  traditional  American 
beliefs  in  the  validity  of  progress  and 
creative  growth  become  increasingly 
important.  They  are  the  wellsprings 
of  that  zest  and  audacity  which  have 
characterized  our  research  and  our 
economy  in  the  past  and,  God  willing, 
will  continue  to  characterize  them  in 
the  future. 

With  these  examples  of  some  of  the 
opportunities  and  problems  facing  us, 
let  me  emphasize  the  great  responsi¬ 
bility  which  rests  upon  science  today 
in  the  light  of  the  extraordinary  op¬ 
portunities  which  it  has  been  given  to 
participate  in  the  formulation  of  na¬ 
tional  policy.  The  growing  linkage 
of  science  and  technology  with  gov¬ 
ernment  demands  of  science  a  new 
order  of  poise,  steadiness  and  states¬ 
manship.  The  current  emphasis  on 
science,  if  it  is  not  to  cause  reactions 
adverse  to  science,  also  requires  of 
the  scientific  community  restraint,  hu¬ 
mility  and  a  sense  of  proportion.  It 
requires  of  scientists  a  recognition 
that  science  is  but  one  of  the  great 
disciplines  vital  to  our  society  and 
worthy  of  first  rate  minds,  a  recogni¬ 
tion  that  science  is  a  partner — shar¬ 
ing  and  shouldering  equally  the  re¬ 
sponsibilities  which  vest  in  the  great 
array  of  professions  which  provide 
the  intellectual  and  cultural  strength 
of  our  society. 

In  setting  forth  these  special  re¬ 
quirements  and  opportunities  for  an 
advancing  science  and  technology,  I 
am  also  expressing  my  faith  in  the 
growing  opportunity  of  science,  not 
only  to  deepen  our  understanding  and 
enlarge  our  views  of  the  world,  not 
only  to  enhance  our  sense  of  beauty 
and  order,  not  only  to  augment  our 
power  and  wealth,  but  also  to  minis¬ 
ter  humanely,  benignly,  and  respon¬ 
sively  to  the  needs  of  our  fellows,  our 
government  and  our  country. 
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WILD  HORSES 


by  Lt.  Col.  Leslie  J.  Bolstridge,  USAF 

Chief,  Electronic  Systems  Div.  Hdq.,  East¬ 
ern  Air  Defense  Force,  Stewart  AFB,  N.  Y. 


and  the  functions  of  command 


An  ANCIENT  FABLE  tells  of  a  rich 
sheik  who  decided  to  sell  his  sizable 
herd  of  wild  horses.  He  hired  a  pass¬ 
ing  beggar  to  capture  and  measure 
the  intractable  animals,  seated  him 
near  the  herd  and  promised  to  return 
presently  from  the  village  with  the 
necessary  ropes  and  bridges.  How¬ 
ever,  the  sheik  became  engrossed  in 
other  matters  and  forgot  to  secure  the 
equipment  he  had  promised.  Upon 
his  return  in  the  evening,  he  saw  the 
beggar  sitting  in  the  same  place  and 
the  horses  still  running  wild.  The 
sheik  had  just  started  to  curse  the 
beggar  and  all  his  ancestors  for  their 
inherent  laziness  when  he  remem¬ 
bered  his  own  shortcomings.  In  his 
own  personal  failure,  he  simulta¬ 
neously  had  denied  the  poor  man  the 
tools  he  needed  to  do  this  job  and  had 
denied  himself  the  means  to  evaluate 
the  effectiveness  of  a  horse  herder. 
Whereupon,  he  praised  the  fellow  for 
faithfully  awaiting  his  return,  paid 
him  a  day’s  wage  and  sent  him  on  his 
way  with  a  blessing. 

There  is  a  need  to  retell  this  story 
in  a  modern  Air  Force  context.  Our 
commanders  have  been  given  “wild 
horses”  to  control  in  the  form  of  mod¬ 
ern  aerial  weapons  possessing  great 
speeds,  ranges  and  destructive  capa¬ 
bilities.  They  generally  have  not  been 
given  the  highly  sophisticated  control 
environment  that  is  so  essential  to  the 
effective  employment  of  these  offen¬ 
sive  weapons.  We  therefore  find  that 
the  commander  is  often  unjustly  criti¬ 
cized  for  things  quite  beyond  his  con¬ 
trol,  such  as  “incorrect”  decisions 
and  abortive  missions.  At  the  same 
time,  a  key  means  in  measuring  the 
effectiveness  of  a  commander  is  also 
absent.  It  manifestly  is  impossible  to 
judge  the  effectiveness  of  a  command¬ 
er’s  function  to  control  if  he  has  no 
means  for  controlling. 

The  measure  of  a  commander’s 
generalship  is  to  be  found  in  the  cor¬ 
rectness  and  timeliness  of  his  deci¬ 
sions,  the  expeditiousness  of  the  trans¬ 
mission  of  his  orders,  the  firmness  of 
his  control  of  the  execution  of  his 
orders  and  the  speed  and  intelligence 
with  which  he  redirects  the  course  of 
the  operation.  These  actions  are  rec¬ 


ognized  to  be  directing  and  control¬ 
ling,  two  of  the  traditional  functions 
of  command.  We  should  look  at  them 
quite  closely  to  discover  why  they 
have  been  elevated  to  new  promi¬ 
nence. 

Directing  and  controlling  are  chart¬ 
ed  as  the  two  halves  of  the  cycle  of 
control,  shown  in  the  following  illus¬ 
tration.  [Please  note  the  distinction 
between  the  function  of  controlling 
and  the  more  inclusive  cycle  of  con¬ 
trol.]  It  is  not  really  possible  to  sepa- 
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rate  directing  and  controlling  when 
they  are  used  as  we  employ  them  in 
modern  aerial  warfare.  Under  such 
conditions,  as  soon  as  the  action 
starts  and  the  cycle  begins  to  revolve, 
the  line  of  demarcation  virtually  dis¬ 
appears  and  the  two  halves  merge. 
Directing  then  becomes  the  working 
tool  of  controlling. 

Further  examination  of  the  cycle  of 
control  makes  clear  the  reason  why  it 
may  be  difficult  to  keep  it  revolving 
under  operational  conditions.  Three 
of  the  four  corners  of  the  cycle  reside 
in  the  commander’s  headquarters  and 
may  be  completely  under  his  personal 
control  at  all  times.  The  fourth  cor¬ 
ner,  however,  moves  out  from  the 
control  point  at  a  rate  equal  to  the 
speed  of  the  vehicle,  while  the  dis¬ 


tance  that  it  moves  may  be  equal  to 
the  range  of  the  vehicle.  It  is  readily 
apparent  that  the  cycle  of  control  is 
easily  wrecked  by  stretching  one  cor¬ 
ner  beyond  the  rupture  point — that 
is,  by  extending  the  radius  of  action 
out  so  far  that  no  existing  radio  com¬ 
munications  system  can  follow\  At 
the  moment  the  vehicle  passes  beyond 
the  range  of  the  air/ground  commu¬ 
nications  system,  the  commander 
must  delegate  control  to  the  pilot  of 
the  aircraft  or  to  the  guidance  system 
of  the  missile.  He  may  try  to  relax 
and  plan  tomorrow’s  mission,  while 
hoping  nothing  happens  to  make  him 
want  to  recall  today’s,  but,  he  can’t. 

Types  of  Command  Control 

It  may  be  helpful  in  further  study¬ 
ing  the  problem  of  attaining  adequate 
control  of  air  operations  to  consider 
three  different  types  of  command 
control. 

Delegated  command  control  oper¬ 
ates  when  the  commander  exercises 
complete  command  control  as  long  as 
the  vehicle  is  within  range  of  his  con¬ 
trol  system  but  beyond  that  range 
delegates  control  to  the  pilot  or  to  the 
vehicle’s  control  or  guidance  system. 
Primary  targets  may  be  bypassed  and 
alternate  targets  exploited  only  if  ac¬ 
tual  target  conditions  fit  prearranged 
standards.  Even  so,  judgment  is  re¬ 
quired  which  may  be  easy  for  a  pilot 
but  difficult  for  a  computer. 

Incomplete  command  control  is  ex¬ 
perienced  when  the  commander  has 
complete  control  only  until  the  end  of 
any  aiming,  dropping,  launching  or 
pitching  of  a  weapon.  He  then  sur¬ 
renders  all  further  control  to  the  nat¬ 
ural  forces  influencing  the  weapon. 
This  type  of  control  is  typical  of 
aimed  weapons,  both  ballistic  and 
projectile,  such  as  bombs,  bullets, 
rockets  and  the  terminal  phase  of  bal¬ 
listic  missiles. 

By  far  the  most  desirable  degree  of 
control  is  complete  command  control, 
wherein  the  commander  retains  com¬ 
plete  control  of  the  vehicle  through¬ 
out  its  mission,  or  until  the  weapon 
is  committed  to  impact  on  the  target. 
Until  that  time  recall  or  substitution 
of  targets  is  possible.  Considering 
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the  tempo  of  today’s  aerial  warfare, 
this  is  the  minimum  standard  of  con¬ 
trol  that  should  be  provided  the  com¬ 
mander.  The  tremendous  destructive 
capabilities  of  modern  weapons  make 
essential  the  maintaining  of  complete 
control” of  the  weapon  throughout  the 
mission.  Recall  of  the  weapon  or 
substitution  of  targets  should  be  pos¬ 
sible  at  any  time  until  terminally 
committed. 


Importance  of  Communications 

Effecting  complete  command  con¬ 
trol  in  an  offensive  air  operation  is 
not  a  simple  thing  to  do.  The  essen¬ 
tial  ingredient  is  radio  communica¬ 
tions,  that  ethereal  thread  that  inter¬ 
connects  the  cycle  of  control  and  the 
weapon  it  is  controlling.  During  the 
period  of  a  few  years  wherein  the 
speeds  of  our  aircraft  have  increased 
at  ratios  that  exceed  five  to  one,  their 
ranges  have  increased  at  ratios  that 
exceed  ten  to  one  and  their  destruc¬ 
tive  capabilities  have  increased  at  ra¬ 
tios  that  exceed  a  million  to  one,  the 
effective  range  of  the  controlling  com¬ 
munications  has  not  increased  at  all. 
In  fact,  it  generally  has  decreased. 
This  has  come  about  because  of  the 
trend  toward  higher  frequencies 
which  was  inevitably  accompanied  by 
greater  propagation  losses,  lower  an¬ 
tenna  efficiencies  and  a  reduction  in 
radiated  power.  Furthermore,  the 
abandonment  of  high  frequency  radio 
for  air/ground  communications  elim¬ 
inated  the  use  of  ionospheric  reflec¬ 
tions  for  extending  the  range  of  radio 
contact.  Whatever  the  reasons,  the 
control  environment  is  now  severely 
out  of  step  with  the  weapons  to  be 
controlled.  Nor  is  this  the  first  time 
the  incompatibility  has  been  noted. 

.  In  fact,  considerable  planning  and 
concrete  action  has  been  taken  by 
USAF  and  by  some  of  the  air  com¬ 
mands.  Because  such  matters  take 
much  time  and  money  to  bring  to  re¬ 
alization,  some  commanders  have 
made  superb  attempts  to  meet  the  in¬ 
terim  need  by  pressing  into  service 
improvised  arrangements  of  modified 
military  gear  or  adaptions  of  com¬ 
mercial  gear.  The  spectacular  single 
sideband  project  of  the  Strategic  Air 
Command  is  only  one  of  these  at¬ 
tempts  to  improve  and  extend  the 
control  environment  (and  the  intel¬ 
ligence-collecting  environment)  all 
the  way  to  the  target.  It  is  to  be 
hoped  that  eventually  new  communi¬ 
cations  systems  will  emerge  that  will 
not  only  return  to  the  commander  the 
control  he  has  lost  but  will  give  him 
the  much  higher  degree  of  control  he 
so  desperately  needs.  In  the  mean¬ 
time,  he  must  do  all  possible  to  guar¬ 
antee  the  correctness  of  his  decisions. 
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Importance  of  Decisions 

In  executing  his  plans,  the  making 
of  decisions  is  possibly  the  command¬ 
er’s  most  important  task.  His  forces 
stand  poised  to  do  his  bidding, 
pledged  to  respond  to  his  lawful  di¬ 
rectives  and  disciplined  and  dedicated 
to  pursue  with  all  vigor  his  mission 
objectives.  They  know  his  general 
plan  but  they  need  his  detailed  or¬ 
ders.  The  orders  depend  upon  his 
having  made  a  decision.  The  decision, 
in  turn,  depends  upon  accurate,  cur¬ 
rent  and  comprehensive  intelligence. 
An  essential  element  of  information 
is  knowledge  of  the  air  situation. 
Knowing  it,  the  commander  is  much 
better  able  to  assess  the  over-all  situa¬ 
tion,  and  to  make  a  correct  decision. 
His  forces  can  then  act  and  with  con¬ 
siderable  assurance  of  success.  Cor¬ 
rectness  of  decision  has  become  so 
essential  in  air  operations  that  it  may 
well  be  listed  among  the  principles  of 
war.  This  great  i-icrease  in  emphasis 
on  initial  correctness  has  come  about 
directly  as  the  result  of  the  relative 
lag  of  performance  of  the  control  en¬ 
vironment  of  modern  aerial  weapons. 
When  one  considers  the  disastrous 
consequences  of  a  wrong  decision, 
one  feels  compelled  to  find  a  means 
of  guaranteeing  correctness  at  the 
outset.  We  have  already  seen,  how¬ 
ever,  that  the  most  essential  ingre¬ 
dient  of  the  decision-making  process 
is  a  current  knowledge  of  the  air 
situation,  which  is  not  available. 

A  communications  system  that  is 
capable  of  supporting  the  USAF  in 
global  air  operations  is  going  to  cost 
a  lot  of  money,  by  existing  standards. 
However,  a  highly  reliable  long 
range  communications  system  is  es¬ 
sential  to  success.  There  may  be  some 
tendency  to  deny  the  requirement  be¬ 
cause  of  the  high  estimated  costs.  But 
what  do  the  weapons  cost?  What  will 
failure  cost?  Furthermore,  it  may 
develop  that  it  may  be  possible  to 
finance  the  communications  require¬ 
ments  substantially  out  of  savings 
effected  by  more  effectively  using  a 
fewer  number  of  weapons.  More  effec¬ 
tive  control  would  make  the  reduction 
in  total  numbers  a  practical  consid¬ 
eration.  At  any  rate,  it  is  essential 
that  all  future  weapons  systems  be 
completely  supported  by  the  neces¬ 
sary  communications  or  control  sys¬ 
tem,  from  the  outset.  The  commander 
will  then  be  getting  the  tool  he  needs 
to  insure^effective  employment  and 
control  of  his  weapons.  In  the  mean¬ 
time,  the  commander  must  continue 
his  operations  with  far  less  than  the 
optimum  degree  of  control  of  his 
twentieth  century  wild  war  horses. 
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The  problems  in  long  range  radar  for  today’s  ballistic  missile 
defense  systems  require  solutions  that  are  unique  yet  reliable. 
Meeting  these  criteria  is  the  Lincoln  Laboratory’s  ^Millstone 
Hill  System”.  Working  closely  with  Lincoln  Laboratory  on  the 
transient  response  problems,  Hycon  Eastern  provided  “comb 
set”  crystal  filters  and  associated  circuitry  forming  complete 
networks  termed  Selective  Doppler  Amplifiers. 

Hycon  Eastern  offers  a  unique  customer  service  by  assuming 
total  responsibility  for  exact  pulse  output.  All  crystal  filters  are 
tested  and  aligned  under  simulated  operating  conditions,  using  a 
pulsed  input.  Transistor  amplification,  active  impedance  trans¬ 
formation,  and  detector  circuitry  are  provided  for  complete 
compatibility  with  the  total  system.  These  integrated  units  are 
delivered  ready  for  immediate  use. 

Hycon  Eastern  is  presently  supplying  crystal  filter  banks  for 
airborne  intercept,  bomber  defense,  shipbome  and  land  based 
detection  and  tracking  systems.  Write  for  Crystal  Filter  Bulletin. 
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View  of  the  TK-15  Vidicon  Camera  as  seen  from  the  front.  TJote  9*inch 
4  lens  turret,  which ><!an  accommodate  zoom  lens  and  3  standard  lenses. 


Rear  view  showing  large  7-inch  viewfinder  and  controls. 


Expandable 

WITH  RCA 

This  is  a  high  quality  vidicon  camera  which  meets 
professional  standards  in  many  ways  yet  is  avail¬ 
able  at  a  price  consistent  with  educational 
budgets.  The  TK-15  is  dependable,  easy  to  oper¬ 
ate  and  maintain,  and  built  to  endure  rough  usage 
-it  is  the  finest  quality  vidicon  camera  yet 
developed  for  educational  needs. 

TK-15  features  include  the  following:  feedback 
circuits  for  constant  high-quality  pictures  .  .  . 
built-in  test  signals  for  maintenance  of  peak 
performance  ...  a  7-inch  viewfinder  for  easier 
focusing  and  framing  of  pictures  ...  a  four  lens 
turret  large  enough  to  permit  simultaneous 
mounting  of  zoom  and  standard  lenses  . . .  sturdy 
camera  construction.  These  features  result  in  the 
reliability  and  performance  required  by  effective 
educational  programming. 

Educational  TV  systems  may  begin  with  a  single 
TK-15  camera  as  a  nucleus,  and  then  be  expanded 
to  include  film  and  slide  facilities,  as  well  as 
additional  live  cameras— all  without  rendering 
obsolete  original  equipment. 

Your  requirements  for  educational  television  can 
be  met  to  best  advantage  with  this  efficient, 
expandable  new  RCA  equipment. 

Dependable! 

Easy  to  Operate! 

Easy  to  Maintain ! 


Please  send  new  brochure  "TK-15  Camera” 


ORGANIZATION. 


ADDRESS- 


NEW  BROCHURE 

also  complete  list  of 
TK-15  users  available  on  request. 
Mail  coupon.  RCA,  Dept.  K-291 
Building  15-1,  Camden,  N.  J. 

In  Canada:  RCA  VICTOR  Company 
Ltd.,  Montreal. 
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RCA  Vidicon  Camera  System 

TYPE  TK-15  VIDICON  CAMERA 
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4  Steps  in  Expansion 
with  TK-15  System 
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Start  with  one-camera  system.  The  TK-15  Is  the 
heart  of  a  basic  television  system. 


I  i,- 
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Expand  to  Include  film  and  slide  accessories 
using  the  same  camera. 


V, 


m 
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A  Expand  to  a  two-camera  system  with  film  and  k 

iJe  slide  accessories.  H 

i 

Expand  to  a  system  with  two  live  cameras  and  full  film 
'#  and  slide  facilities  incorporating  vidicon  film  camera. 

4 

RADIO  CORPORATION  of  AMERICA 

BROADCAST  AND  TELEVISION  EQUIPMENT 

1  Tmk($)  (fi) 

CAMDEN,  N.  J. 
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X  HE  CANDY  STORE  proprietor  IS  in  a 
most  enviable  position.  Whenever  he 
wishes  to  determine  the  state  of  his 
business,  he  simply  either  peers  out  the 
front  door  at  small  noses  pressed  against 
the  show  window  or  counts  the  bills  in 
his  wallet.  Once  the  business  has  ex¬ 
panded  beyond  the  span  of  personal 
control  of  a  single  man,  the  executive 
must  either  depend  on  someone  else  to 
inform  him  of  the  state  of  the  business, 
or  run  himself  into  premature  ulcers 
trying  to  determine  facts  by  himself 
upon  which  to  base  his  decisions. 

Stability  simplifies  immensely  the 
problem  of  accumulating  data  on  which 
to  base  decisions,  but  stability  is  the 
sort  of  economic  ideal  that  makes  pleas¬ 
ant  day-dreaming  while  rarely  solidify¬ 
ing  into  tangible  reality.  About  the 
only  valid  generalization  that  can  be 
made  with  regard  to  the  commercial 
life  of  the  nation  is  that  commerce  is 
virtually  synonymous  with  change.  And 
few  aspects  of  the  national  economy 
are  as  subject  to  fluctuation,  both  broad 
and  narrow,  as  transportation. 

In  government  and  private  industry 
alike,  the  rise  of  traffic  management  as 
a  vital  area  of  executive  decision-making 
is  a  fairly  recent  phenomenon.  Once  the 
traffic  manager  had  been  raised  from 
his  high  stool  and  green  eye-shade  to 
the  inner  councils  of  the  industrial 
mighty,  the  fact  became  evident  that 
traffic  and  management  were  inextri¬ 
cably  bound  together.  At  the  same  time 
came  a  realization  of  the  towering  ad¬ 
ministrative  effort  required  in  the  dis¬ 
tribution  of  goods  to  markets.  As 
strenuous  as  the  production  efforts  may 
be  in  a  particular  industry,  the  manual 
clerical  labor  needed  Jo  get  the  finished 
products  on  their  w€ty  is  still  mountain¬ 
ous  in  comparison. 

Initially,  the  fabrication  functions  re¬ 
ceive  most  attention  in  applying  the 
principles  of  autoqiation  as  being  more 
exposed  and  most  amenable  to  mech¬ 
anization;  but  traffic  management,  with 
its  myriad  of  detailed  operations  per¬ 
formed  on  a  purely  manual  basis,  also 
clamors  loudly  for  attention. 

The  methods  by  which  automation  is 
applied  to  the  processes  of  manufacture 
cannot  be  used  without  some  modifica¬ 
tion  of  the  processes  of  traffic  manage¬ 


ment.  The  fabrication  of  an  assembly 
can  be  mechanized,  but  the  object  of 
automation  in  traffic  work  is  not  so 
much  mechanization  as  methods  im¬ 
provement.  The  reason  for  this  varia¬ 
tion  on  the  automation  theme  lies  in 
the  fact  that  the  machines,  basically, 
can  do  only  what  they  are  told  to  do 
within  the  limits  set  by  the  fundamental 
arithmetical  operations.  On  the  other 
hand,  traffic  management  is  an  intricate 
complex  of  skills,  habits,  and — occa¬ 
sionally — even  intuitions  not  yet  re¬ 
producible  in  a  machine. 

So  great  is  the  element  of  routine  in 
traffic  management  that  electronic  proc¬ 
essing  systems  have  an  important  func¬ 
tional  area  in  which  to  perform  that 
can  be  the  source  of  significant  oper¬ 
ating  economies  for  any  business.  Since 
traffic  management  can  derive  so  much 
beneht  from  the  various  applications  of 
electronic  and  automatic  data  process¬ 
ing  to  statistical  and  routine  clerical 
functions,  the  areas  of  operational  econ¬ 
omies  tend  to  cluster  around  methods 
improvement  rather  than  mechanical 
acceleration. 

In  July  1957,  when  all  traffic  man¬ 
agement  service  functions  for  the  entire 
defense  establishment  were  finally  con¬ 
solidated  into  the  Military  Traffic  Man¬ 
agement  Agency,  the  importance  of 
automation  to  the  military  departments 
in  providing  the  vast  multitude  of  man¬ 
agement  services  in  traffic  matters 
sprang  into  prominence.  Since  traffic 
management  is  fundamentally  the  same, 
whether  practiced  by  men  in  uniform 
or  in  grey  flannel  suits,  the  applications 
of  automation  to  military  traffic  man¬ 
agement  parallel  the  applications  in 
private  industry.  The  possible  savings 
verge  on  the  breath-taking. 

The  Military  Traffic  Management 
Agency  has  determined  that  a  computer 
of  medium  capacity  is  best  suited  to 
the  needs  of  the  military  service  in 
producing  cost  savings  in  traffic  man¬ 
agement,  and  in  compiling  better  and 
more  timely  traffic  information.  Electric 
accounting  machines  (EAM)  have  been 
used  in  the  past  for  a  portion  of  this 
function,  but  the  limitations  of  EAM 
systems,  in  turn,  limit  the  extent  to 
which  a  punched  card  operation  can  be 
used  in  all  areas  of  traffic  management. 
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The  ADPS  will  extend  and  supplement 
all  existing  systems  now  in  use  in  the 
Department  of  Defense.  For  example, 
larger  records  containing  more  data 
will  be  processed  at  many  times  tbe 
speed  of  EAM  systems  with  a  computer 
— and  with  the  added  advantage  of 
complete  flexibility  in  the  manipulation 
of  the  data. 

The  system  to  be  used  by  the  Military 
Traffic  Management  Agency  is  geared 
to  an  annual  volume  of  3,000,000  sepa¬ 
rate  freight  shipments.  The  capacity  of 
this  system  can  be  doubled  and  trebled 
if  need  be  by  using  two  or  three  work¬ 
ing  shifts  and  statistical  sampling  tech¬ 
niques.  The  increased  efficiency  result¬ 
ing  from  the  use  of  automatic  data  proc¬ 
essing  in  military  traffic  management 
alone  should  permit  MTMA  to  recover 
over  $15,000  in  net  savings  monthly. 

Since  effective  traffic  management  in 
both  government  and  industry  is  founded 
in  good  measure  on  a  detailed  knowl¬ 
edge  of  what  is  happening  in  the  man¬ 
agement  system,  the  following  basic 
concepts  were  established  as  criteria 
against  which  to  judge  automation  in 
traffic  management: 

(1)  The  system  used  must  be  opera¬ 
tionally  and  economically  feasible. 

(2)  The  system  used  must  be  re¬ 
sponsive  to  the  needs  and  requirements 
of  every  serviced  agency,  office  or  in¬ 
stallation. 

(3)  The  system  used  must  produce 
results  which  are  both  timely  and  use¬ 
ful. 

(4)  The  system  used  must  be  the 
most  efficient  conceivable  whether  con¬ 
trol  is  centralized  or  de-centralized. 

(5)  The  system  used  must  produce 
results  which  are  uniform  to  minimize 
departmental  variation  and  possible 
duplication  of  effort  or  functional  over¬ 
lap. 

These  managerial  concepts  have  been 
applied  specifically  to  traffic  manage¬ 
ment  services,  but  they  also  have  a 
wider  and  more  generalized  application 
to  the  system  of  logistical  support  used 
by  the  military  services. 

Specifically,  in  military  traffic  man¬ 
agement,  automatic  data  processing  held 
the  most  promise  in  the  processing 
functions.  Transportation,  whether  com¬ 
mercial  or  military,  generates  heroic 

USA  (RET.) 
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lated  areas.  First,  with  the  machines 
performing  the  routine  tasks  of  process¬ 
ing,  storing,  and  compiling  data,  the 
trained  traffic  expert  is  free  to  devote 
himself  to  using  the  data  the  machines 
make  available  in  decision-making.  Sec¬ 
ondly,  the  use  of  the  machine  in  per¬ 
forming  comparative  evaluations  pro¬ 
vides  a  means  of  establishing  truly  effi¬ 
cient  and  economical  scheduling.  Where 
multiple  shipping  and  receiving  points 
are  involved,  the  shortest  distance  does 
not  always  guarantee  the  lowest  total 
transportation  cost.  With  the  machine 
assuming  the  burden  of  comparing  ton¬ 
nages,  rates,  and  routes,  and  by  off¬ 
setting  higher  transportation  costs  in 
one  segment  of  the  shipping  schedule 
with  savings  in  other  segments,  a  sched¬ 
ule  is  insured  of  the  lowest  possible 
cost  combination  of  all  factors  with 
100  per  cent  accuracy. 

From  a  broader  view,  the  impact  of 
automatic  data  processing  on  national 
preparedness  in  the  event  of  emergen¬ 
cies  is  of  great  significance.  The  rigid, 
broad-gauge  logistical  pipeline  of  World 
War  II  is  headed  for  abandonment 
under  the  new  concepts  of  mobile  war. 
Massive  movements  of  supplies  to  es¬ 
tablished  locations  are  concepts  no  long¬ 
er  applicable  to  the  hit-and-run  tactics 
likely  in  future  conflicts.  As  a  result, 
the  military  services  are  endeavoring 
to  increase  the  flow  of  supplies,  but  at 
tbe  same  time  conserve  resources  by 
narrowing  the  diameter  of  the  logistical 
pipeline  and  increasing  its  flexibility. 
Flexibility,  however,  implies  knowing 
where  the  supplies  are  which  have  been 
inserted  into  the  logistical  system.  The 
location  of  equipment  and  material  in 
transit,  as  impossible  a  task  as  that  may 
be  for  manual  methods,  is  ideally 
suited  to  electronic  methods. 

Since  automatic  data  processing  ma¬ 
chines  are  fully  capable  of  producing 
data  indicating  the  tonnages  of  supplies 
consumed  in  a  given  area,  requirements 
for  both  replacement  supplies  and  the 
concomitant  transportation  requirements 
are  also  produced.  In  the  past,  the 
calculation  of  supply  requirements  has 
been  based  on  formulae  built  of  theo¬ 
retical  factors.  These  factors,  applicable 
only  to  past  and  not  future  wars,  turned 


(2)  Rate  and  service  negotiation  with 
commercial  carriers  based  on  data  com¬ 
piled  through  electronic  machines. 

(3)  Monitoring  the  use  of  such  spe¬ 
cial  services  as  transit  rates  which  re¬ 
quire  a  strict  accounting  of  tonnages 
moved  on  such  shipping  privileges. 

(4)  Producing  a  greater  volume  and 
variety  of  more  timely  statistical  or  re¬ 
port  data  than  can  be  obtained  either 
manually  or  by  electric  accounting  ma¬ 
chine  card  systems. 

(5)  Producing  information  to  be  used 
before  state,  local,  and  Federal  judicial 
and  regulatory  agencies  in  adjudicating 
disputes  with  commercial  carriers. 

(6)  Compiling  information  with  re¬ 
gard  to  the  routing  and  storage  of  com¬ 
modities  in  transit. 

Supplementing  these  daily  activities  in 
traffic  management  are  such  after-the- 
fact  policing  functions  also  susceptible 
to  electromation  as: 

(1)  Determining  the  frequency  with 
which  tariffs  are  consulted  in  deciding 
which  may  be  profitably  fed  into  a  ma¬ 
chine  in  their  entirely. 

(2)  Analysis  of  traffic  patterns  in 
both  volume  and  density  during  any 
given  period  to  permit  more  advanta¬ 
geous  positioning  of  stocks. 

(3)  Extent  to  which  certain  special 
services  and  facilities  provided  by  com¬ 
mercial  carriers  (e.g.  within  the  mili¬ 
tary  service,  the  use  of  negotiated  rates 
for  the  movement  of  government  traffic, 
or  management  control  of  military- 
owned  transportation  equipment)  are 
used. 

(4)  Conduct  of  post-audits  in  com¬ 
paring  disbursements  with  estimated 
amounts  for  transport  services  (e.g.  in 
the  military  service,  such  early  post¬ 
audits  are  best  applied  to  shipments  in 
excess  of  10,000  pounds  which,  although 
accounting  for  only  35  per  cent  of  gov¬ 
ernment  traffic,  involve  90  per  cent  of 
the  funds  expended  for  transportation ) . 
Here  again,  these  common  traffic  man¬ 
agement  functions  are  not  peculiar  to 
the  military,  but  apply  generally  in  or 
out  of  the  government. 

Obviously,  then,  automatic  data  proc¬ 
essing  systems  can  be  used  to  achieve 
cost  economies  in  two  separate  but  re¬ 


quantities  of  administrative  paper.  In 
private  industry,  the  administration  of 
transportation  means  bills  of  lading, 
invoices,  waybills,  freight  bills  and  a 
multitude  of  other  records  and  reports. 
Within  the  Department  of  the  Army 
alone,  almost  fifteen  million  copies  of 
forms  and  reports  must  be  processed 
annually  in  providing  transportation. 

In  days  gone  by,  the  task  of  process¬ 
ing  these  records,  extracting  data,  and 
accumulating  and  consolidating  statis¬ 
tics  was  a  slow,  laborious,  manual 
process  that  produced  aged  and  aging 
information.  Admittedly,  the  job  could 
have  been  accelerated  by  increased  ex¬ 
penditures  of  money  and  manpower, 
but  the  day  of  the  profligate  America 

past.  Despite 


ot  noun^ess  resources  is 
a  prey/uling  popular  impression,  the 
government  service,  as  well  as  private 
industry,  is  attempting  to  get  the  most 
for  the  expenditure  of  every  dollar. 
Good  management,  obviously,  could 
achieve  the  same  results  without  in¬ 
creased  expenditures,  but  good  man¬ 
agement  coupled  with  the  electronic 
machines  could  achieve  better  results 
and  at  less  cost.  ' 

If  nothing  else  is  ever  learned  about 
automation  and  automatic  data  proc¬ 
essing,  it  IS  this:  The  most  obvious 
solutions  are  not  always  the  best.  The 
most  obvious  solution  to  the  problem  of 
finding  transportation  rates  and  charges 
is  simply  to  feed  all  the  information 
contained  in  every  tariff  ever  published 
into  a  machine — and  then  push  the 
necessary  buttons  to  find  the  lowest  cost 
combination  of  routes  and  rates  for 
shipping  a  given  commodity.  Simnle — 
except  that  something  like  two  billion 
items  of  information  are  involved.  The 
cost  of  a  machine  with  storage  facilities 
for  that  much  data  coupled  with  the 
mechanism  needed  to  secure  split-second 
access  to  this  storehouse  is,  as  yet, 
prohibitive.  The  most  obvious  solution 
in  this  case  certainly  is  not  the  best,  if 
we  keep  in  mind  the  managerial  prin¬ 
ciples  listed  earlier. 

Administrative  processing,  however, 
is  by  no  means  the  only  use  to  which 
automation  may  be  put  in  traffic  man¬ 
agement.  Current  traffic  management 
operations  can  be  aided  in  these  areas: 

(1)  Depot  site  selection. 
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the  estimation  of  logistical  requirements 
into  guesses  not  always  fully  educated. 
The  electronic  machines,  however,  using 
requirement  data  already  generated  and 
coupled  with  information  in  the  memory 
hanks,  are  able  to  produce  shipping 
schedules  from  specific  points  that  will 
provide  added  increments  of  economy 
through  timeliness  and- lowest  transpor¬ 
tation  cost  combinations.  Knowing  what 
is  needed,  what  is  being  shipped  to 
meet  the  need,  and  the  routes  over 
which  the  shipment  is  being  made,  per¬ 
mits  the  logistician  to  direct  the  supply 
pipeline  with  a  degree  of  flexibility  and 
facility  unknown  before  the  advent  of 
the  electronic  computer. 

Experience  in  World  War  II  taught 
logisticians  the  bitter  lesson  that  men 
could  be  moved  with  greater  ease  than 
supplies.  Abrupt  changes  in  tactical 


and  strategic  plans  resulting  in  massive 
diversions  of  troops  from  one  geograph¬ 
ical  area  to  another  barred  the  exten¬ 
sive  time  lag  that  separated  the  diver¬ 
sion  of  fighting  units  and  the  arrival  of 
their  support  supplies.  As  a  result  of 
this  “logistical  lag,”  the  North  African 
campaign,  mounted  with  troops  diverted 
from  England,  was  a  masterpiece  of 
logistical  improvisation  until  the  sup¬ 
plies  caught  up.  A  former  Chief  of 
Transportation  once  remarked,  with  no 
small  degree  of  foresight:  “I  can  assure 
you  that  transportation  is  the  keystone 
of  the  whole  logistical  structure  of  our 
defense,  and  is  the  fulcrum  without 
which  the  lever  of  our  armed  strength 
cannot  operate.  Without  effective  trans¬ 
portation  all  logistic  efforts  collapse.” 
And,  of  course,  without  logistic  sup¬ 
port,  the  military  efforts  collapse.  A 
flexible  pipeline  of  supplies,  of  high 
velocity  but  small  diameter,  based  on 
a  detailed  knowledge  of  intransit  loca¬ 
tions,  permits  the  following  of  troop 


shifts  with  the  necessary  logistical  sup- 
port. 

The  system  to  be  used  by  the  Military 
Traffic  Management  Agency  has  been 
constructed  with  the  needs  of  the  de¬ 
fense  establishment  uppermost.  The 
needs  of  the  military  “customers”  of 
MTMA  are  paramount.  A  machine  of 
large  capacity  would  be  ideal  and,  in 
the  event  of  a  national  emergency,  may 
yet  become  vitally  necessary  in  injecting 
the  needed  degree  of  flexibility  into 
traffic  management  support  activities.  In 
the  interests  of  economy,  however,  an 
automatic  data  processing  system  of  me¬ 
dium  capacity  will  meet  current  needs  in 
fulfilling  a  dual  requirement:  Meeting 
current  needs  in  processing  the  ad¬ 
ministrative  workload  accompanying  the 
use  of  transportation  services,  and  in 
providing  the  statistical  reports  which 
provide  the  foundations  upon  which 
efficient,  effective,  and  economical  traffic 
management  is  built. 
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meet  the  specific  needs,  the  building 
of  hundreds  of  repeater  stations  and 
protective  works,  represents  an  enor¬ 
mous  engineering  and  construction 
effort.  It  has  resulted  in  the  closer 
integration  of  the  various  national 
PTT  systems  into  a  homogeneous, 
compatible  international  system,  at 
high,  uniform  operational  standards. 

It  should  be  noted  that  in  the  de¬ 
velopment  of  the  long  lines  network 
for  ACE,  SHAPE  has  established  cri¬ 
teria  for  NATO  circuits,  which  are 
used  as  a  basis  for  NATO  infrastruc¬ 
ture  projects.  Briefly,  these  include 
circuits,  which  cross  international 
boundaries,  which  are  in  direct  sup¬ 
port  of  functions  assigned  to 
SACEUR  and  which  connect  NATO 
international  installations  and  agen¬ 
cies.  In  addition,  provision  is  made 
for  the  re-routing  ^f  circuits,  the  by¬ 
passing  of  critical  urban  centers  and 
a  growth  factor  to  meet  increased 
circuit  needs.  SHAPE  has  also  de¬ 
veloped  protection  criteria  for  the 
safeguarding  of  critical  repeater  sta¬ 
tions  and  switching  centers,  which 
further  enhance  the  security  of  the 
European  network. 

As  an  incidental  note,  yi  some  in¬ 
stances  where  a  nation  wishes  to  in¬ 
crease  the  number  of  circuits  on  a 
planned  NATO  long  lines  route  to 
meet  its  own  national  needs,  it  may 
cost-share  the  project  with  NATO. 
Thus,  an  additional  impetus  is  given 
to  the  earlier  completion  of  long 
range  national  PTT  plans. 

A  major  deviation  in  the  normal 
NATO  signals  infrastructure  process 
is  the  programming  and  approval  of 
a  Forward  Scatter  System  for  ACE 


involving  the  most  advanced  tech¬ 
niques  in  the  state  of  the  telecommu¬ 
nications  art.  This  project  includes 
both  ionospheric  and  tropospheric 
links,  as  well  as  microwave  radio  re¬ 
lay  extensions.  In  this  case,  SHAPE  is 
the  implementing  agency,  a  16th 
“host”  country  if  you  will,  which  con¬ 
tracts  for  the  engineering,  procure¬ 
ment  and  installation  of  the  system. 
Moreover,  the  system  will  be  manned 
by  military  personnel,  rather  than  by 
the  PTT’s. 

Human  Aspects 

From  the  human  aspect,  we  find 
that  there  are  many  sincere  differ¬ 
ences  of  opinion,  based  on  differing 
experiences  and  backgrounds  of  the 
various  nationals  who  comprise  the 
staffs  and  representation  of  the  In¬ 
ternational  Commands,  the  NATO 
Committees,  the  national  military 
agencies  and  the  PTT’s.  The  engi¬ 
neering  and  costs  of  a  radio  relay  link 
installation  in  the  snow-clad  moun¬ 
tains  of  Norway  impose  problems 
and  concepts  somewhat  at  variance 
with  those  in  Italy  or  Greece.  The 
relative  advantages  of  the  land  line 
cable  versus  open  wire  in  densely 
populated  France  as  compared  to  the 
barren  stretches  of  east  Turkey  can 
be  debated.  The  crowded  UHF  radio 
spectrum  and  the  various  national 
plans  for  its  allocation  in  the  United 
Kingdom,  France,  the  Benelux  coun¬ 
tries  and  in  west  Germany  may  im¬ 
pose  problems  of  considerable  com¬ 
plexity  in  determining  whether  to  use 
cable  or  radio  relay.  The  questions 
of  using  PPM  versus  FDM  modula¬ 
tion  for  multi-channel  operation, 
from  the  viewpoint  of  initial  costs 
versus  future  expansion,  and  of  com¬ 


patibility  in  extending  various  cir¬ 
cuits  through  different  types  of  sys¬ 
tems,  create  engineering  problems 
wherein  planners  may  honestly  quar¬ 
rel.  However,  with  the  will  to  make 
the  over-all  system  function,  these 
problems  are  ultimately  ironed  out. 

The  development  of  a  common  un¬ 
derstanding  is  perhaps  the  most  im¬ 
portant  aspect  and  argues  well  for 
the  future. 

Summary 

Seen  in  perspective,  it  may  be  said 
that  the  Signals  Infrastructure  Pro¬ 
gram  for  ACE  has  had  and  will  con¬ 
tinue  to  have  a  three-fold  beneficial 
effect  on  NATO  Europe.  It  is  pri¬ 
marily  and  most  importantly  provid¬ 
ing  for  an  over-all  communication 
network  essential  to  the  successful 
common  defense  of  NATO.  Secondly, 
it  has  stimulated  and  reinforced  the 
rapid  expansion  of  the  electronics  in¬ 
dustry  in  Europe,  which  has  direct 
military  potential  implications.  And, 
lastly,  it  has  accelerated  the  develop¬ 
ment  of  the  international  and  the  re¬ 
spective  national  long  lines  networks 
of  the  member  nations,  which  in  it¬ 
self  will  have  an  incalculable  effect 
upon  the  improvement  and  integra¬ 
tion  of  commerce,  industry  and  other 
areas  of  mutual  interest  and  concern. 
It  will  undoubtedly  contribute  to  the 
development  of  the  Euratom  and  Eu¬ 
ropean  Common  Market,  as  a  case  in 
point. 

The  Signals  Infrastructure  Pro¬ 
gram  is  a  splendid  example  of  inter¬ 
national  cooperation  and  coordina¬ 
tion,  illustrating  the  practically  un¬ 
limited  possibilities  resulting  from 
combined  action  when  nations  have 
the  will  to  work  together. 
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STRAC  —  a  new  power  for  peace 


“If  all-out  war  becomes  our  only  counter  to  aggression,  the 
Soviet  Union  may  be  enabled  to  use  its  strategic  striking  force 
as  a  shield  behind  which  to  achieve  limited  advances,  con¬ 
fronting  us  in  each  case  with  the  alternative  of  yielding  to 
what  will  seem  a  marginal  Soviet  gain  or  of  precipitating  a 
world-wide  holocaust.”  —  The  Rockefeller  Report  on  Interna¬ 
tional  Security,  January  1958. 

Since  World  War  II,  there  have  been  well  over  a  dozen  such 
limited  wars  in  various  sectors  of  the  globe. 

The  U.S.  Army  has  specially  organized  its  new  Strategic  Army 
Corps  to  help  discourage  local  aggressions  or  stop  them 
promptly  and  decisively,  if  called  upon  to  do  so.  STRAC  is  a 


force  of  four  crack  airborne  and  infantry  divisions.  This  hard 
core  of  your  modern  Army  is  constantly  ready  for  air  and  sea 
movement  to  any  trouble  spot  in  the  world. 

General  Electric  is  proud  to  be  a  supplier  of  electronic 
systems  that  help  STRAC  live  up  to  its  motto  ^  ^'Skilled, 
Tough  Ready  Around  the  Clock**, 

Tigress  /s  Our  Mast  ^aduct 

GENERALI^  ELECTRIC 

HEAVY  MILITARY  ELECTRONIC  EQUIPMENT  DEPARTMENT 
SYRACUSE.  NEW  YORK 


SIGNAL.  SEPTEMBER.  1958 


"f' 

M£:.  ■  -  '' 


The  Remarkable  Mr.  C. 


Find,  in  the  year  1890,  a  Luxem¬ 
bourg  youngster  imbued  with  the 
scientific  curiosity  at  the  age  of  six 
to  take  apart  and  study  the  workings 
of  an  electric  bell.  Endow  him  with 
almost  incredible  imaginative  powers 
and  bless  him  with  a  seemingly  bot¬ 
tomless  energy  to  apply  his  prolific 
ideas  to  inventive  design.  Later,  in 
1908,  place  this  young  man  in  the 
New  York  magazine  publishing  busi¬ 
ness  where  print  is  given  to  his  wide 
variety  of  prophetic  ideas  ranging 
from  radio  loudspeakers,  chain  broad¬ 
casting  and  TV  to  such  wartime  mar¬ 
vels  as  flying  tanks,'  radio-controlled 
vehicles,  radar  and  space  rockets. 
And  from  such  a  background  un¬ 
folds  the  lifetime  of  unique  achieve¬ 
ment  and  inspiration  that  has  earned 
the  now  74-year-old  Hugo  Gernsback 
his  oft-phrased  epithet — “The  Father 
of  Scientific  Prophecy.” 

It  must  come  as  a  surprise  to  many 
that  a  technical  record  describing  ra¬ 
dar  first  appeared  in  1911.  But  such 
a  description  actually  appeared  in 
Mr.  Gernsback’s  first  serialized  novel, 
“Ralph  124C  41 -f-*”  a  story  relating 


the  adventures  of  a  mythical  char¬ 
acter  living  in  the  year  2660  AD. 
Within  the  novel  appeared  a  techni¬ 
cal  section,  written  with  the  serious¬ 
ness  of  a  present-day  radar  engineer, 
which  described  a  pulsating  radio 
wave  (now  called  radar)  that  was 
used  by  the  hero  to  locate  an  enemy 
speeding  thousands  of  miles  ahead 
through  outer  space. 

Sixteen  years  later  in  1927,  Mr. 
Gernsback  predicted  that  the  same 
type  pulsating  wave  could  be  sent  to 
the  moon  to  be  caught  in  a  radio 
receiver  when  it  bounced  hack.  He 
calculated  the  operation  would  take 
2%  seconds.  It  was  many  years  later 
in  January  1946  that  American  mili¬ 
tary  communications  experts  bounced 
a  radio  signal  off  the  moon — com¬ 
pleted  in  2.4  seconds! 

More  recently,  the  Signal  Corps 
Laboratories’  moon  radar,  Diana, 
bounced  signals  off  the  moon  to  be 
picked  up  by  the  Minitrack  stations 
used  in  connection  with  the  Inter¬ 
national  Geophysical  Year.* 


^Signal  Magazine,  October  1957. 


A  letter  of  tribute  was  received  by 
Hugo  Gernsback  in  1944  from  Dr. 
Lee  De  Forest,  father  of  radio  and 
inventor  of  the  vacuum  tube:  “Your 
fanciful  suggestion  as  far  back  as 
1911  should  certainly  have  suggested 
to  a  later  investigator  of  ultra-high 
frequency  radio  beams  the  possibility 
of  using  that  principle,  as  radar  has 
now  been  used  for  the  detection  of 
hostile  airplanes.  The  chances  are, 
however,  that  no  investigator  of  L^HF 
radiations  in  the  1930’s  had  ever  read 
what  you  wrote  in  1911.  You  may, 
however,  take  justifiable  pride  in  the 
farsightedness  of  many  of  your  star¬ 
tling  suggestions.” 

The  prophet  Gernsback  sees  no 
point  in  denying  his  transcending  the 
barrier  of  tomorrow.  Prophecy  and 
invention  have  been  indestructible 
drives  throughout  his  lifetime. 

In  1904,  when  18-year-old  Hugo 
came  to  the  U.S.,  he  sold  an  improved 
dry-cell  battery  that  he  had  manu¬ 
factured  himself  to  automobile  manu¬ 
facturers  for  powering  ignition  units. 
That  same  year,  he  opened  the  first 
wireless  mail  order  business  and  sold 


editor's  note 


Through  Mr,  Gernsback" s  generosity  and  spirit  of  helpfulness,  he  has  made  available 
to  SIGNAL  Magazine  several  drawings  pertaining  to  the  Age  of  Space.  Our  cover 
picture  portraying  an  atomic-energy  plane  discharging  television  bombs  is  one  of 
these;  others  will  appear  in  subsequent  issues. 
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parts  for  wireless  senders  and  re¬ 
ceivers. 

With  the  help  of  engineers  from 
Pilot  Radio  Corp.,  Mr.  Gernsback 
sponsored  the  first  TV  broadcasts  in 
New  York.  They  went  out  over  his 
radio  station  WRNY  in  the  Roosevelt 


appeared  in  one  of  his  1911  publica-  of  things  to  come  in  this  radio-elec¬ 
tions;  the  flying  saucers  he  conceived  tronics  and  space  age. 
in  1915;  the  man-made  satellite  he  Never  idle  and  most  enthusiastic 
foresaw  in  1926,  and  a  kind  of  Sput-  about  his  contributions  resulting 

nik  powered  by  the  sun  that  he  de-  from  his  imaginative  thinking,  Mr. 

scribed  in  1956.  Gernsback  reaps  his  rewards  from  the 

Prediction  is  still  a  '  Gernsback  knowledge  that  his  unusual  prophe- 


Hotel  in  mid-August,  1928,  and  were 
picked  up  on  crude  scanners  owned 
by  some  2,000  amateurs  in  the  metro¬ 
politan  district.  The  image  was  bare¬ 
ly  larger  than  a  4  cent  stamp. 

In  1929,  3  years  after  Mr.  Gerns¬ 
back  had  founded  a  publication  he 
called  Amazing  Stories,  he  was  cred¬ 
ited  with  being  the  first  to  use  the 
term  “science  fiction,”  replacing  his 
previously  used  but  more  subtle 
“scientification.” 

During  almost  50  years  of  publish¬ 
ing,  he  has  founded  some  2  dozen 
publications.  ,His  Modern  Electrics, 
the  magazine  which  started  him  on 
his  career  as  a  publisher  and  in 
which  the  Ralph  thrillers  appeared, 
eventually  evolved  into  Radio  News 
and  provided  a  foundation  for  to¬ 
day’s  Popular  Scientific  Monthly. 
Later  came  Radio-Craft  which  was 
subsequently  renamed  Radio-Elec¬ 
tronics. 

The  chimerical  thinking  and  bold 
predictions  of  Mr.  Gernsback  have 
also  gained  wide  publicity  in  his 
series  of  annual  Yuletide  booklets. 
From  among  these,  his  “Forecasts  for 
1958”  features  a  “space  review”  that 
describes  a  few  of  the  many  wonders 
he  envisioned  in  the  past  which  have 
since  reached  the  status  of  reality: 
the  Anti-Gravitator  Space  Flier  that 


habit  for  his  very  being  is  synony¬ 
mous  with  the  quintessence  of  pio¬ 
neering.  Focussing  on  the  future,  he 
has  predicted  numerous  daring  mar¬ 
vels  yet  to  come:  an  electronic  razor 
which  annihilates  a  beard  without 
touching  the  face;  railroad  trains 
that  run  in  sealed  tubes  underground, 
propelled  by  magnetism;  a  “bacilla- 
torium”  into  which  perhaps  our 
grandchildren*  will  enter  every  day  to 
be  completely  purged  of  disease-car¬ 
rying  germs;  TV  spectacles  to  be  put 
on  anywhere  and  at  any  time  to  view 
a  program,  and  a  radio  which  plays 
without  disturbing  others  by  means 
of  a  personal  “molecular  vibrator.” 

While  history  may  be  made  on  the 
battlefields  of  human  conflict,  one 
cannot  overlook  the  lasting  impor¬ 
tance  which  the  human  mind  has  ac¬ 
complished  through  creative  and  im¬ 
aginative  thinking  in  the  technologi¬ 
cal  development  and  progressive  ad¬ 
vancement  of  mankind.  As  a  20th 
century  prophet,  Hugo  Gernsback  has 
earned  a  place  in  the  sun.  Along 
with  Robert  Fulton,  Marconi  and 
Morse,  Henry  Ford  and  Jules  Vern, 
to  name  a  few,  who  have  thrilled 
mankind  with  their  inventive  ideas 
and  contributions  to  society,  so  has 
Hugo  Gernsback  excited  the  imagina¬ 
tion  of  mankind  with  his  predictions 


cies  become  realities  more  often  than 
not.  He  likes  to  have  you  think  that 
his  uncanny  predictions  on  happen¬ 
ings  in  the  future  are  visionary  and 
come  to  him  in  an  unexplainable 
way.  Hugo  may  like  to  dream,  but 
don’t  we  all.  In  his  case  there  seems 
to  be  a  difference.  You  have  to  ad¬ 
mire  his  prognostications,  frankness, 
knowledge  and  his  usefulness  to 
society  in  the  scientific  field.  He  has 
reached  a  pinnacle  of  success  through 
sheer  desire  and  will.  In  so  doing, 
he  has  never  forgotten  his  fellow  men 
as  he  climbed  the  ladder  of  success. 
“As  a  man  sows,  so  shall  he  reap,” 
and  Hugo  Gernsback’s  greatest  trib¬ 
ute  was  paid  him  on  the  occasion  of 
his  50th  anniversary  when  his  em¬ 
ployees  presented  him  with  a  hand- 
wrought  relief  globe  in  sterling  silver. 
“The  only  one  of  its  kind  ever  made,” 
it  was  presented  as  a  token  of  their 
appreciation  and  admiration  to  one 
they  respected  and  owed  so  much. 

Indeed,  we  are  witness  to  a  great 
imaginative  mind  —  one  which 
arouses  the  admiration  and  encour¬ 
ages  the  progress  of  all  of  us  whose 
radio-electronic  careers  can  inevita¬ 
bly  be  traced  back  to  the  inspiration 
generated  by  the  pioneering  spirit  of 
Hugo  Gernsback. 


-  MOM  Sammtm  Irawg 
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This  newest  Blaw-Knox  85'  Diameter  Tracking  Antenna 
will  be  part  of  a  telemetering  operation  connected  with 
missile  and  satellite  development. 

Its  design  is  fully  determinate.  All  structural  members 
of  the  assembly  are  analyzed  for  stress  and  deflection 
before  fabrication.  Coupled  with  shop  fabrication  and 
field  erection  to  rigidly  accurate  tolerances,  it  is  capable 
of  the  highest  gain,  with  a  minimum  of  distortions 
or  aberrations. 

The  entire  drive  system  embodies  such  critical  design 
requirements  as  infinitely  variable  movement  with  negli¬ 
gible  creep  or  overrun  for  tracking.  The  slewing  drives 
are  capable  of  the  extremely  rapid  accelei;ation  and 
deceleration  necessary  to  focus  on  supersonic  targets. 

Pioneering  like  this  is  the  latest  step  in  a  long  series 
of  Blaw-Knox  developments.  Such  milestones  as  the 


Guyed  Vertical  Radiator  design  in  AM  radio,  the  first 
radar  antenna  used  to  bounce  signals  off  the  moon,  and 
the  Tropospheric  Scatter  Antenna  for  over-the-horizon 
television  have  marked  Blaw-Knox  as  a  world  leader  in 
advanced  design,  fabrication  and  erection  techniques. 

Blaw-Knox  welcomes  the  opportunity  to  translate 
your  most  advanced  concepts  into  highly  reliable 
operating  equipment.  Contact  the  Antenna  Group. 

A.Ilteilll£tS — Rotating,  Radio  Telescopes,  Radar, 
Tropospheric* and  Ionospheric  Scatter. 


BLAW-KNOX  COMPANY 

>  Blaw-Knox  Equipment  Division 
Pittsburgh  38,  Pennsylvania 
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STANDARDIZATION  and  the  US  ARMY  SIGNAL  CORPS 


by  E.  R.  Corvey,  General  Manager,  Alexandria  Division,  American  Machine  &  Foundry 


ONE  SCANS  THE  PAGES  of  period¬ 
icals  giving  news  of  the  electronics 
industry,  he  cannot  fail  to  be  im¬ 
pressed  by  the  volume  of  new  ideas 
and  new  equipments  that  are  entering 
the  field  in  this  scientific  and  dynamic 
age.  There  is  a  constant  parade  of 
improvement.  Ideas  about  satellites, 
space  travel,  automatic  production, 
remote  control,  anti-missile  missiles, 
infra-red  detection — ideas  which  were 
in  the  realm  of  fantasy  a  short  time 
ago  are  commonplace  today. 

In  a  recent  magazine  article  in  Feb¬ 
ruary  1958,  Brigadier  General  Earle 
F.  Cook,  while  Commanding  General 
of  the  U.  S.  Army  Signal  Research 
and  Development  Laboratories,*  dis¬ 
cussed  current  trends  in  the  de¬ 
sign  of  electronic  equipment.  General 
Cook  used  the  changes  in  the  develop¬ 
ment  of  the  manpacked  tactical  radio 
set,  from  the  SCR-300  to  the  AN/ 
PRC-25,  to  illustrate  the  trend  from 
the  relatively  large  and  bulky  units 
of  World  War  II  toward  the  minia¬ 
turized  packaged  unit  of  today.  Such 
terms  as  module,  building  block, 
printed  circuit  and  transistor  found 
wide  application  in  the  discussion. 

General  Cook  made  two  observa¬ 
tions  in  his  paper  that  are  particular¬ 
ly  pertinent  to  the  standardization 
program  which  the  U.  S.  Army  Sig¬ 
nal  Corps  is  conducting.  First:  The 
building  block  technique  made  possi¬ 
ble  the  standardization  of  certain 
subassemblies  and  thereby  avoided 
obsolescence  of  entire  equipments. 
Second:  A  balance  is  necessary  be¬ 
tween  research,  development,  and 
standardization. 

It  is  the  function  of  the  Standard¬ 
ization  Division  of  the  U.  S.  Army 
Signal  Equipment  Support  Agency 
fUSASESA)  to  provide  some  of  this 
balance.  On  one  hand  we  have  the 
needs  and  endeavors  of  the  research 
engineer,  on  the  other  hand  the  needs 
of  the  field  commander  for  operation¬ 
al,  maintainable,  and  effective  equip¬ 
ment — in  quantity.  There  is  a  definite 
need  for  balance. 


*  Present  Chief,  R  &  D  Development  Di¬ 
vision,  OCSigO. 


An  enterprising  and  realistic  R&D 
program  makes  the  latest  develop¬ 
ments  always  available  to  the  re¬ 
search  engineer,  thus  permitting  him 
to  explore  and  evaluate  the  new  de¬ 
signs,  as  compared  to  any  formerly 
standardized  versions,  before  decid¬ 
ing  which  should  be  used  in  a  par¬ 
ticular  application. 

Let  us  briefly  review  the  meaning 
of  standardization  and  consider  how 
it  provides  balance. 

Standardization  is  the  process  of 
establishing  engineering  and  techni¬ 
cal  levels  and  limitations  for  items, 
materials,  designs  and  practices.  It  is 
the  development  of  criteria  to  guide 
future  actions.  Does  this  mean  a  halt 
to  progress?  No!  It  means  that  as 
progress  is  made,  what  is  usable  and 
effective  from  the  past  will  be  re¬ 
tained,  and  what  is  new  will  be  de¬ 
signed  to  fit  in  with  older  units  wher¬ 
ever  practicable. 

Equipments  considered  the  ulti¬ 
mate  today  are  out-dated  tomorrow; 
yet  experience  has  shown  that  the 
same  coils  and  resistors,  the  same 
amplifiers  and  electron  tubes,  and 
even  the  same  assemblies  and  sub- 
assemblies  are  used  in  many  equip¬ 
ments.  These  can  be  used  as  building 
blocks  in  the  development  of  a  va¬ 
riety  of  equipments.  Judicial  selec¬ 
tion  of  the  items  and  designs  to  be 
adopted  as  standard  enables  large- 
scale  production,  reduces  engineering 
requirements,  simplifies  manufactur¬ 
ing,  speeds:  shipments,  reduces  inven¬ 
tories  ana  «ids  maintenance.  Such 
benefits  are  realized  when  true  stand¬ 
ardization  is  achieved. 

A  modern  standardization  program 
is  as  dynamic  as  any  other  phase  of 
engineering.  When  standards  cease 
to  be  useful,  they  must  be  revised  or 
discarded  just  as  obsolete  equipments 
are  discarded. 

Guided  by  Col.  A.  T.  Stanwix-Hay, 
Commanding  Officer  of  USASESA, 
the  Signal  Corps  Standardization 
program  has  been  accelerated  to  ac¬ 
complish  three  major  objectives:  (1) 
Standardization  of  equipments,  as¬ 
semblies  and  parts  to  insure  adequate 
production  of  current  equipments. 
(2)  Standardization  of  parts  and  as¬ 


semblies  and  engineering  practices  to 
facilitate  the  design  of  new  equip¬ 
ments.  (3)  Reduction  in  the  varieties 
of  items  in  the  military  supply  system. 

When  it  is  considered  that  there 
are  over  172,000  items  carried  in 
stock  by  the  United  States  Army  Sig¬ 
nal  Corps,  representing  an  inventory 
of  some  1.2  billions  of  dollars,  and 
that  new  items  are  entering  the  sys¬ 
tem  at  a  rate  of  approximately  25,000 
items  per  year,  it  is  obvious  that  real¬ 
istic  and  sensible  supply  management 
is  required.  The  electronic  and  pho¬ 
tographic  items  under  USASESA’s 
cognizance  not  only  constitute  a  siz¬ 
able  segment  of  the  Army  inventory 
but  also  a  segment  that  is  undergoing 
great  change.  Proper  control  of 
these  items  is  no  small  task. 

Direct  technical  control  of  the 
standardization  program  is  exercised 
by  Mr.  Halsey  Hubbard,  Chief  Engi¬ 
neer  of  USASESA,  and  Mr.  H.  R. 
Nooe,  Chief  of  the  Standardization, 
Division.  Under  Mr.  Nooe  are  four 
branches — a  Communication  Branch, 
Instrumentation  Branch,  Components 
and  Materials  Branch  and  a  Photo¬ 
graphic  Branch.  This  is  the  organi¬ 
zation  which  is  engaged  in  producing 
order  out  of  the  complex  multitude  of 
the  old  and  the  influx  of  the  new. 

In  a  more  formal  vein,  the  target 
of  standardization  is  composed  of  the 
following  elements: 

•  Adoption  of  the  minimum  number 
of  sizes,  kinds,  or  types  of  items 
and  services  essential  to  military 
operations. 

•  Achievement  of  the  optimum  de¬ 
gree  of  interchangeability  of  the 
component  parts  used  in  these 
items. 

•  Development  of  standard  terminol¬ 
ogy,  codes,  and  drawing  practices 
to  achieve  conunon  understanding 
and  clear  interpretation  of  the  de¬ 
scription  of  items  and  practices. 

•  Preparation  of  engineering  and 
purchase  documents  to  insure  the 
design,  purchase  and  delivery  of 
items  of  requisite  quality. 

•  Adoption  of  material  which  has 
been  evaluated  in  accordance  with 
established  government  specifica¬ 
tions  and  standards,  thus  providing 
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the  military  departments  with  the 
most  reliable  equipment  possible. 
In  the  over-all  Department  of  De¬ 
fense  standardization  program,  the 
Signal  Corps  is  playing  a  vital  role, 
particularly  in  the  fields  of  electronics 
and  photography.  Through  assign¬ 
ment  by  the  Assistant  Secretary  of 
Defense  for  Supply  and  Logistics  and 
the  U.  S.  Army  Chief  of  Staff,  Signal 
Corps  responsibility  for  standardiza¬ 
tion  covers  the  following  classes  of 
items: 

•  Telephone  and  telegraph  equip¬ 
ment 

•  Radio  and  television  communica¬ 
tions  equipment 

•  Teletype  and  facsimile  equipment 

•  Electric  and  electronic  properties 
measuring  and  design  instruments 

•  Cameras,  motion  picture 

•  Headsets,  handsets,  microphones, 
and  speakers 

•  Coils  and  transformers 

•  Resistors 

•  Batteries,  primary 

•  Cable,  cord  and  wire  assemblies; 
communication  equipment 

•  Lugs,  terminals,  and  terminal  strips 

•  Photoeraphic  developing  and  fin¬ 


ishing  equipment 

•  Piezoelectric  crystals 

•  Wire  and  cable,  electrical 

To  insure  adequate  coverage  of  this 
sizable  area,  the  help  of  industry  was 
enlisted.  A  number  of  phases  of  the 
work  were  let  on  contract  to  such 
firms  as  the  ARCS  Research  &  Devel¬ 
opment  Company,  American  Machine 
&  Foundry  Company,  Cook  Electric 
Company,  and  Battelle  Research  In¬ 
stitute.  In  the  case  of  AMF,  a  variety 
of  tasks  were  involved  including  re¬ 
duction  of  the  number  of  items  cur¬ 
rently  in  Federal  Supply  Classes 
5805,  Telephone  and  Telegraph 
Equipment,  5815,  Teletype  and’  Fac¬ 
simile  Equipment,  and  5940,  Termi¬ 
nals,  Lugs,  and  Terminal  Strips;  rec¬ 
ommendations  of  an  acceptable  noise 
level  for  motion  picture  projectors; 
up-dating  of  the  technical  specifica¬ 
tions  for  non-tactical  radio  sets;  de¬ 
termination  of  those  oscilloscope  and 
synchroscope  characteristics  required 
by  maintenance  activities  including 
the  development  of.  an  appropriate 
specification ;  and  recommendation 
of  a  minimum  printing  speed  for  pho- 
tosraphic  projection  printers.  The 


work  of  the  other  companies  has  been 
along  similar  lines. 

Although  it  is  too  early  to  evaluate 
all  phases  of  the  program,  progress 
over  a  period  of  eight  months  has 
been  very  encouraging.  All  phases 
are  moving  ahead.  In  the  early  stages, 
efforts  have  been  concentrated  on 
clearing  the  supply  system  of  dupli¬ 
cate  and  interchangeable  items.  Sub¬ 
stantial  reductions  of  varieties  of 
items  are  being  achieved  in  those 
areas  of  material  where  standardiza¬ 
tion  effort  is  being  applied.  Based  on 
progress  to  date,  a  20  percent  reduc¬ 
tion  appears  conservative.  It  is  ex¬ 
pected  that,  as  the  scope  of  the  pro¬ 
gram  is  expanded  to  encompass  other 
areas  of  material,  similar  progress 
will  be  made.  The  continuing  effort 
of  interested  and  qualified  personnel 
will  do  much  to  achieve  a  manageable 
and  effective  supply  system. 

A  proper  balance  between  research, 
development,  supply  and  logistics  is 
difficult  to  maintain.  In  its  current 
program,  the  Standardization  Divi¬ 
sion  of  USASESA  is  doing  its  ut¬ 
most  to  maintain  this  balance. 


Telecommunications  in  the  United  Kingdom 

{Continued  from  page  12) 

the  policy  to  provide  these  links,  together  with  large 
blocks  of  telephone  channels,  on  all  main  routes  as  an 
integrated  whole,  thereby  giving  maximum  flexibility, 
reliability  and  economy.  As  in  the  United  States,  the 
trend  is  towards  the  use  of  higher  frequencies  for  both 
coaxial  cable  and  radio  relay  links,  giving  more  television 
bands  or  more  telephone  channels  according  to  require¬ 
ments  and  according  to  the  type  of  terminal  equipment 
fitted.  A  notable  example  now  being  installed  is  the  Lon- 
don-Paris  radio  relay  system  capable  eventually  of  pro¬ 
viding  six  broadband  bothway  channels,  each  able  to 
carry  a  television  program  or  600  telephone  circuits. 
The  interchange  of  television  programs  with  those  of 
other  European  countries  provides  great  interest  and 
promise  for  the  future;  the  Monaco  wedding,  the  Olym¬ 
pic  ice  sports  from  Cortina  and  the  flight  of  Hungarian 
refugees  into  Austria  are  good  examples. 

The  submarine  cables  around  the  British  Isles  have 
not  so  far  been  used  for  television,  but  the  introduction 
of  submerged  repeaters  ( 1943 )  has  greatly  facilitated  the 
provision  of  the  large  numbers  of  telephone  circuits 
needed  to  the  mainland  of  Europe.  A  cable  to  Sweden 
planned  for  1960  will  include  about  28  repeaters  and 
provide  60  circuits  over  a  distance  of  500  n.m.;  shorter 
cables  provide  60  and  120  circuits  and  all  are  single 
cable  svstems  using  bothway  repeaters.  Excluding  the 
transatlantic  svstem  which  proved  such  a  splendid  oppor¬ 
tunity  for  pooling  our  resources  with  the  American  Tele¬ 
phone  &  Telegraph'  Co.,  13  repeatered  cable  systems  are 
presently  in  use. 

The  public  telegraph  system  has  been  converted  to  a 
dialins:  system  between  the  larger  cities;  re-transmissions 
have  been  minimized  but  operating  and  delivery  costs 
defy  provision  of  an  economic  service.  The  private  tele¬ 
graph  service  (Telex)  is  in  process  of  conversion  from 
manual  switching  to  a  similarly  automatic  system;  here, 
it  appears  that  the  prospects  of  providing  an  economic 
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and  expanding  system  are  good. 

In  1955,  a  large  extension  to  our  Rugby  radio  station 
was  opened.  Built  originally  in  1925,  this  station  saw  the 
opening,  in  conjunction  with  the  American  Telephone  & 
Telegraph  Co.,  of  the  first  transatlantic  telephone  system 
in  1927.  The  new  installation  houses  28  single  sideband 
transmitters  suitable  for  multi-channel  for  telephony  and 
telegraphy  and  upwards  of  70  aerials.  With  centralized 
control  and  supervision  and  remote  switching,  the  new 
station  is  probably  the  most  modern  and  economic  in  the 
world  foday. 

The  Engineering  Department  of  the  British  Post  Office 
extends  its  interests  to  the  postal  field,  and  for  some  years 
has  been  exploring  the  possibilities  of  postal  mechaniza¬ 
tion.  Production  models  of  a  letter  sorting  machine  de¬ 
signed  in  our  research  laboratories  will  be  available 
shortly;  letter  facing  machines  and  packet  segregators  are 
under  trial  and  labor  saving  devices  are  being  installed 
wherever  possible.  Some  drudgery  may  be  eliminated 
and  economies  made,  but  in  postal  work  the  field  for 
economy  is  fractional  unless  quite  revolutionary  changes 
can  be  introduced,  such  as  coded  addresses,  and  these 
would  need  a  great  deal  of  cooperation  from  the  public. 

Our  Savings  Bank  and  National  Savings  Certificate 
issues  also  come  within  our  scope  and  here  again  there 
are  potential  economies  which  are  being  explored  in  rela¬ 
tion  to  the  universal  developments  in  electronic  office 
machinery.  Premium  bonds  were  introduced  in  1956. 
With  these,  the  interest  ( at  4% )  is  invested  in  a  lottery ; 
another  product  of  our  research  branch  ERNIE  (Elec¬ 
tronic  Random  Number  Indicating  Equipment)  goes 
through  its  paces  monthly  to  determine  the  prize-winners. 

You  will  see  from  this  brief  review  that  we  have  ample 
variety  and  not  very  large  resources.  We  have  to  try  and 
do  for  a  dollar  what  you  can  do  for  a  pound,  but  always 
with  full  appreciation  of  the  help  we  set  from  the  progress 
which  you  are  making  in  the  LTnited  States  and  from  the 
unfailing  cooperation  which  exists. 
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VOTE  IN  1958  ELECTIONS  September  15-22  has  been  designated  "Armed  Forces  Voters* 
Week"  in  an  effort  to  encourage  Americans,  wherever  they  may  be,  to  vote  in  the  1958 
elections.  To  facilitate  voting  by  members  of  the  Armed  Forces  and  their  families 
and  other  Americans  who  may  be  away  from  home  on  election  day  because  of  military 
duty  or  government  employment,  your  voting  rights  may  be  exercised  through  a  world¬ 
wide  absentee  voting  program.  The  White  House  reports  that  the  Governors  Confer¬ 
ence  has  indicated  its  approval  and  support  of  this  program. 

PAY  TV  PERMITS  DELAYED  UNTIL  NEXT- YEAR  The  FCC  will  delay  granting  authorization 
for  a  television  station  to  conduct  toll  TV  operations  for  another  year.  The  FCC 
was  waiting  for  the  House  Interstate  and  Foreign  Commerce  Committee  to  study  toll  TV 
during  this  session  and  will  now  wait  until  the  end  of  the  next  session.  Meanwhile, 
the  FCC  will  accept  and  process  applications  but  will  not  authorize  operations. 

NAUTILUS  NEWS  When  the  U.  S.  atomic  submarine  Nautilus  traversed  fully  submerged 
beneath  the  Arctic  ice  pack  in  August,  the  U.  S.  was  given  important  military  and 
propaganda  advantages.  This  event  marks  another  first  in  American  progress.  The  new 
shorter  polar  route  between  the  Atlantic  and  Pacific  has  great  potentials  for  a  less 
costly  undersea  tanker  route  for  commercial  shipping  between  the  Western  and  Eastern 
worlds.  Eight  days  after  the  Nautilus*  voyage,  a  second  U.  S.  nuclear  submarine, 
the  Skate,  crossed  under  the  North  Pole  from  East  to  West. 

NASA  President  Eisenhower  has  signed  a  bill  creating  the  National  Aeronautics  and 
Space  Administration,  with  over  %  ($)  billion  in  funds  to  finance  its  research,  de¬ 
velopment  and  procurement  activities.  NASA  will  take  over  the  duties  and  functions 
of  the  National  Advisory  Committee  for  Aeronautics.  This  new  space  bill  gives  the 
military  service  less  authority  over  space  and  provides  for  a  National  Aeronautics 
and  Space  Council  which  will  assist  the  President  in  determining  broad  space  policy 
and  in  assigning  space  functions  to  the  new  agency  or  the  Defense  Department. 

CONTRACTS ;  ARMY ;  Kleinschmidt  Labs.,  Inc.,  95  teletypewriter  sets  and  110  AN/TGC-5 
typewriter  sets,  $1,324,136;  Philco  Corp. ,  installation  of  two  inter-battery  micro- 
wave  communication  systems  between  NIKE  missile  sites  and  anti-aircraft  operation 
centers  in  Alaska,  and  maintenance  for  one  year,  $1,050,000;  The  Siegler  Corp.,  con¬ 
struction  of  three  tracking  stations  for  the  EXPLORER,  $500,000.  NAVY ;  Westinghouse 
Electric  Corp.,  production  of  magnetron  tubes  capable  of  generating  ten-million-watt 
radar  pulses,  $270,000;  Control  Data  Corp.,  large-scale  computer  of  advanced  design, 
#CDC  1604,  $600,000;  Western  Electric  Co.,  production  of  weapon  direction  equipment, 
$3,700,000.  AIR  FORCE;  Cornell  Aeronautical  Laboratory,  Inc.,  investigating  ways 
to  advance  techniques  of  photographic  reconnaissance  from  space  vehicles,  $200,000; 
Federal  Electric  Corp.,  maintenance  and  operation  of 'the  White  Alice  communications 
system  in  Alaska  for  the  current  fiscal  year,  $17,679,122;  General  Electric  Co., 
production  of  advanced  long-range  search  radar  systems  for  air  defense,  AN/FPS-7, 
$12,000,000.  OTHER;  CAA;  Texas  Instruments,  Inc.,  50  "backfit"  kits  which  will  be 
used  to  improve  performance  of  existing  airport  surveillance  radar  systems  at  most  of 
the  nation’s  major  airports,  $2,475,794;  Raytheon  Manufacturing  Co.,  six  long  range 
air  traffic  control  radars,  $2,710,000  and  23  amplitron  units  and  installation, 
$2,831,000. 

—  INDUSTRY  — 

LETTER-SORTING  AWARDS  The  Burroughs  Corp.,  Detroit,  has  received  a  $1.2  million 
contract  from  the  Post  Office  Department  for  the  engineering,  testing,  construction 
and  installation  of  10  automatic  letter-sorting  machines.  The  Burroughs  machines 
will  have  12  keyboards,  capable  of  sorting  3,000  letters  an  hour  for  300  different 
destinations.  The  first  machine  is  scheduled  for  installation  in  the  Detroit  Postal 
Annex  in  August  1959,  and  will  be  constructed  for  conversion  to  use  with  address- 
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AMERICAN  AIRLINES,  INC.,  which  will  becoms  the  first  air  carrier  to  provide  domes¬ 
tic  airline  service  with  jet  aircraft,  has  ordered  fifty  additional  jet  airliners, 
to  be  delivered  during  1960,  1961  and  1962.  The  twenty-five  Model  707-023  airplanes 
purchased  from  Boeing  Airplane  Co.  will  have  an  operating  range  of  1850  miles  with 
suitable  reserve  capacity  and  will  transport  90-130  passengers.  Twenty-five  Model 
600  airplanes  to  be  purchased  from  the  Convair  Division  of  General  Dynamics  Corp. 
are  expected  to  be  the  fastest  in  airline  service, .  with  performance  close  to  635 
miles  per  hour  and  will  transport  between  90  and  120  passengers. 

—  GENERAL  — 

VOICE  OF  AMERICA  The  U.  S.  Information  Agency  has  announced  that  the  Voice  of 
America  is  now  broadcasting  news  in  English  to  the  Middle  East  and  Europe  on  an 
around-the-clock  basis.  Broadcasts  beamed  in  Arabic  to  the  Middle  East  have  more 
than  tripled  and  consist  of  major  news  developments  and  analyses  of  American  policy 
in  connection  with  the  Middle  East  situation. 

AEC  CLASSIFIED  DOCUMENTS  DEPOSITORY  The  U.  S.  Atomic  Energy  Commission  has  con¬ 
tracted  with  Stanford  Research  Institute,  Menola  Park,  Calif.,  to  maintain  a  classi¬ 
fied  documents  depository  to  serve  the  western  states.  This  new  facility,  which  in¬ 
cludes  an  initial  collection  of  7,000  reports  dealing  with  various  aspects  of  nu¬ 
clear  energy  research,  will  serve  scientists  and  engineers  from  firms  holding  AEC 
access  permits.  An  AEC  unclassified  depository,  available  for  business  groups  and 
individuals  interested  in  nuclear  energy,  has  been  in  operation  at  SRI  since  1954. 

CALL  FOR  TECHNICAL  PAPERS  The  1959  Electronics  Components  Conference,  sponsored  by 
the  AIEE,  IRE,  EIA  and  WCEMA,  is  soliciting  papers  on  the  subjects  of  electronic 
components  and  materials.  A  150  to  200  word  abstract  together  with  title  and 
author’s  name  should  be  sent  to  the  Technical  Program  chairman:  Brig.  Gen.  Edwin  R. 
Petzing,  AGEP  Secretariat,  University  of  Pennsylvania,  200  S.  33rd  St.,  Philadelphia 
4,  Pa.  The  deadline  for  abstracts  is  Oct.  1,  1958.  "New  Concepts  for  The  Space 
Age"  is  the  theme  of  this  conference,  to  be  held  at  the  Benjamin  Frr*^klin  Hotel  in 
Philadelphia  on  May  6,  7  and  8,  1958. 

SPECIAL  EVENTS  z' 

SEPTEMBER  22-24 ;  National  Symposium  on  Telemetering,  Americana  Hotel,  Miami  Beach, 
Fla. ,  presented  by  the  Professional  Group  on  Telemetry  and  Remote  Control  of  IRE. 
SEPTEMBER  24-25 :  7th  Annual  Conference  on  Industrial  Electronics,  Rackham  Memorial 
Building,  Detroit,  Mich.,  comprising  four  sessions  and  sixteen  technical  papers. 
OCTOBER  1-2;  Radio  Interference  Reduction  Conference,  Museum  of  Science  &  Industry, 
Chicago,  Ill.  Meeting  conducted  by  Armour  Research  Foundation  of  Ill.  Institute  of 
Technology,  under  sponsorship  of  U.  S.  Army  Signal  Research  &  Development  Labs. 
OCTOBER  1-4;  The  Photographic  Society  of  America  Annual  Convention,  Bellevue-Strat- 
ford  Hotel,  Philadelphia,  Pa.  Print  exhibition,  technical  papers,  clinics. 

OCTOBER  6-10;  Society  of  Photographic  Scientists  and  Engineers  Annual  Conference, 
Manger  Hotel,  Rochester,  N.  Y.  A  special  group  of  IGY  reports  featured  plus  exhib¬ 
its  of  special  photographic  equipment  and  tours  to  photographic  industries. 

OCTOBER  7-10;  The  Industrial  Film  &  Audio-Visual  Exhibition,  Trade  Show  Building, 

N.  Y.,  N.  Y. ,  under  sponsorship  of  National  Visual  Presentation  Association  and 
other  associations,  with  industry  and  government  agencies  exhibiting. 

OCTOBER  8-10;  The  IRE  Canadian  Convention  and  Exposition,  Exhibition  Park,  Toronto, 
Canada.  Technical  papers  and  electronic  nucleonic  equipment  on  display. 

OCTOBER  9-10;  Quartermaster  Association  Annual  Convention,  Benjamin  Franklin  Hotel, 
Philadelphia,  Pa.  Program  features  seminars,  exhibits  and  the  banquet  speaker  will 
be  General  Maxwell  D.  Taylor,  Chief  of  Staff,  USA. 

OCTOBER  13-15;  National  Electronics  Conference,  Hotel  Sherman,  Chicago,  Ill. 

Reports  on  satellites  &  space  stations  and  a  discussion  of  automatic  navigation. 
Exhibits.  Luncheon  speakers  will  bp  Gen.  John  B.  Medaris,  Donald  B.  Quarles  and  Dr. 
Simon  Ramo. 

OCTOBER  17  &  18;  The  Navy  ^Relief  Society  will  hold  two  Benefit  Balls  in  the  Sail 
Loft  of  the  Naval  Gun  Factory,  Washington, D.  C. 

OCTOBER  20-24;  The  Society  of  Motion  Picture  and  Television  Engineers*  84th  Semi- 
Annual  Convention,  Sheraton-Cadillac  Hotel',  Detroit,  Mich.  The  convention  theme  is  ^ 
"Films  and  Television  in  Industry  and  Education."  Technical  papers  &  exhibits. 
OCTOBER  27-28 ;  Fifth  Annual  East  Coast  Conference  on  Aeronautical  and  Navigational 
Electronics,  Lord  Baltimore  Hotel,  Baltimore,  Md.  Papers  and  exhibits. 

DECEMBER  3-5 ;  The  Globe-Com-II  2nd  National  Symposium  on  Global  Communications. 
Desert  Ranch-Colonial  Inn,  St.  Petersburg,  Fla.,  being  jointly  sponsored  by  IRE  and 
AIEE. 


34 


SIGNAL.  SEPTEMBER.  1958 


.  i 


BURROUGHS 


VEST  POCKET  CREW 
PACKS  A 


// 


TRIPLE  WALLOP 


11*^  d 


■  .  '  ■  , 

AIRBORNE  DIGITAL  ELECTRONIC  COMPUTER  WILL  “TAKE  OVER"  FOR  PILOT,  NAVIGATOR  AND  BOMfARDIER  ON  NAVY'S  NEWEST  JET  BOMBERS 

The  cro/.^ied  quarters  of  carrier -b^sed  aircraft  leave  little  roorri  for  electruuie  "brains  —a  ^'cafit  few  cut  ic  feet  11-  ;?!^'  -•iJ- ' t  ft 
requirement  for  its  AN  ASB  8- proararo  ;‘a  packaf^e  computer  capable  of  tarf^et  approach  pibdacv  navit:at‘''n  ar.  1  prt  .i.u  r 
ment.  And  that's  just  what  Burroughs,  working  closely  with  ttie  Naval  Ordnance  Test  Statcm,  (.hma  Lake,  is  doui., 
of  equipment'down  to  si;e.  Burrougtis  Corporation,  6071  Second  Avenue.  Detroit  32.  Michigan. 

Burr 
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A  1958  AFCEA  Convention  Professional  Paper 
Presented  by  Janies  Owings,  RCA 


tnen  I 
a 


b' 
?  , 


An  Automatic  Communications 


Switching  System 


by  Ralph  f .  Monti  jo,  Jr. 
Radio  Corporation  of  America 


T, 


HIS  PAPER  DISCUSSES  A  SYSTEM  FOR  collecting,  Storing  and 
disseminating  the  large  masses  of  communications  informa¬ 
tion  required  as  input  and  output  by  military  and  commercial 
electronic  data  processing  centers.  Flexibility  and  “expansi¬ 
bility”  are  key  features  of  this  system.  It  performs  automatic 
“transceiving,”  categorizing,  routing,  switching  and  editing 
of  digital  communications  data  for  a  wide  range  of  applica¬ 
tions  and  traffic  loads. 


The  system  is  designed  to  perform  the  function  of  marrying 
electronic  data  processing  equipment  to  existing  communi¬ 
cations  facilities  and  terminal  devices.  It  does  not  include 
the  communications  medium  and  equipment  or  the  computa¬ 
tion  equipment.  The  system  is  compatible  with  all  known 
communication  equipments  utilizing  common  carrier  com¬ 
munications  facilities  incl>iding  land  lines  and  radio  links. 
It  will  handle  information  transfer  rates  from  zero  to  16,000 
characters  per  second  and  will  operate  with  data  organiza¬ 
tion  of  a  variable  or  fixed  block  variety. 

The  system  is  applicable  to  very  modest  communications 
traffic  requirements  as  well  as  to  large  traffic,  requirements. 
The  basic  equipment  design  provides  the  highest  degree  of 
reliability  achievable  through  the  use  of  all  solid-state  com¬ 
ponents  and  generous  de-rating  practices. 


General  System  Application 

Since  the  system  is  both  communications  ^equipment  and 
computer  equipment,  it  would  be  wise  to  further  define  the 
area  of  application  for  this  equipment.  Communications  and 
electronic  data  processing  networks  generally  fall  into  two 
classifications. 

The  first  is  the  Centralized  type  which  is  shown  in  Figure  1. 
The  Centralized  type  of  network  lends  itself  very  well  to  some 


industrial  and  military  organizations  because  it  very  closel) 
follows  the  pyramid  command  chain  that  is  so  familiar  tc 
all  of  us.  The  example  shown  in  Figure  I  illustrates  a  large 
electronic  data  processing  center  being  fed  by  smaller  elec¬ 
tronic  data  processing  centers  which  in  turn  are  fed  by  very 
small  EDP  centers  or  remote  on-line  or  off-line  input  and 
output  equipment. 

Another  type  of  network  is  a  dispersed  network  which  is 
illustrated  in  Figure  2.  This  figure  illustrates  four  electronic 
data  processing  centers  tied  together.  Each  may  have  its 
own  satellite  of  remote  on-line  or  off-line  input  and  output 
units.  The  communications  network  configuration  for  a  dis¬ 
persed  organization  is  dictated  primarily  by  traffic  require¬ 
ments  rather  than  organizational  requirements.  It  should 
be  noted  that  the  dispersed  network  shown  brings  in  a  new 
function  that  was  not  illustrated  in  Figure  1.  This  function 
is  the  relay  center.  The  role  of  a  relay  center  is  one  of  receiv¬ 
ing  and  re-transmitting  information  with  no  attendant  data 
processing  function.  A  most  important  advantage  of  such 
a  network  is  the  alternate  routing  capacity  that  it  possesses. 

It  can  be  seen  then  that  the  mechanization  of  a  centralized 
or  dispersed  type  network  is  dependent  on  two  basic  func¬ 
tions — terminal  type  operation  and  relay  center  type  of 
operation.  Figure  3  illustrates  tbe  application  of  the  pro¬ 
posed  system  to  terminal  type  operation.  You  will  note  that 
the  Automatic  Communications  Switching  terminal  is  shown 
marrying  the  electronic  data  processing  equipment  to  the 
communications  network.  The  terminal  function  simply  pro¬ 
vides  two-way  digital  data  transfer  for  a  variable  number 
of  circuits  on  either  a  party  line  or  simultaneous  circuit 
basis  depending  on  the  application. 

Figure  4  illustrates  the  application  of  the  system  to  both 
relay  and  terminal  applications  such  as  would  exist  in  a 
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dispersed  network.  Here  the  relay  center  may  perform 
reception,  storage,  monitoring  and  the  distribution,  switching, 
and  re-transmission  of  data  on  a  variable  number  of  circuits 
for  a  variety  of  communication  media. 

A  third  but  non-unique  function  required  by  the  two 
general  type  networks  and  particularly  by  the  centralized 
form  of  organization  is  the  combination  terminal  and  relay 
center  equipment. 

System  Requirements 

Having  defined  the  general  area  of  application  for  the 
system,  let  us  look  at  the  general  requirements  for  such  a 
system.  There  are  four  basic  requirements.  These  are: 
“expansibility,”  flexibility,  reliability  and  economy. 

A.  “Expansibility” 

1.  The  application  as  described  must  be  compatible  with 
both  the  requirements  of  a  small  and  of  a  large  system. 
It  obviously  must  have  the  ability  to  grow  with  the  cus¬ 
tomer’s  traffic  requirements. 

2.  The  fulfillment  of  the  small  and  large  system  require¬ 
ments  thus  requires  a  careful  balance  of  equipment  func¬ 
tions.  Balance  here  refers  to  that  ability  of  an  equipment 
to  maintain  a  reasonably  optimized  functional  capability  in 
small  applications  as  well  as  large  applications.  The 
greatest  danger  resulting  from  an  unsatisfactory  functional 
balance  is  the  situation  where  the  small  system  anplica- 
tion  suffers  from  an  over-abundance  of  hardware  and  func¬ 
tional  capability  required  for  the  large  system  applications 
— thus  making  the  system  uneconomical  for  small  applica¬ 
tions. 

B.  Flexibility 

1.  The  system  must  have  general  applicability  including 
the  ability  to  work  with  all  present  communication  media 
as  well  as  any  new  ones  on  the  horizon,  plus  that  ability 
to  operate  in  a  serial,  party  line  or  simultaneous  fashion. 
The  latter  characteristic  refers  to  that  ability  required  to 
talk  with  several  outlying  stations  simultaneously.  This 
applicability  must  not  only  extend  to  the  communications 
media,  but  also  the  computer  equipment  as  well.  The  pro¬ 
posed  system  must,  therefore,  operate  with  all  computer 
languages  and  data  organizations  in  use  today,  plus  those 
that  will  be  encountered  in  tomorrow’s  equipment. 

2.  The  system  must  possess  the  ability  to  accommodate 
changes  in  program  resulting  from  procedural  changes 
that  normally  occur.  These  procedural  changes  might  be 
minor  improvement-type  changes  or  radically  sweeping 
changes.  Examples  of  such  changes  include  changes  in 
priority,  distribution  criteria  or  processing  sequence. 

C.  Reliability 

1.  The  communications  system  must  possess  a  level  of 
reliability  to  accommodate  applications  requiring  high 
reliability,  as  well  as  applications  where  a  permissible 
amount  of  down-time  may  be  satisfactory.  The  cost  asso¬ 
ciated  with  the  level  of  reliability  desired  must  be  adjust¬ 
able. 

2.  The  system  must  provide  sufficient  accuracy  controls 
to  prevent  the  loss  of  information  during  the  time  data  is 
being  processed. 


3.  The  system  must  provide  sufficient  auditing  procedures 
*  to  prevent  the  loss  of  characters,  records  or  messages.  The 
loss  of  data  is  a  gross  form  of  undetected  error. 

D.  Economy 

1.  Equipment  Cost: 

(a)  Initial  cost  of  the  equipment  must  be  low  enough 
to  be  attractive  to  the  customer. 

(b)  The  equipment  must  have  a  low  obsolescence 
factor. 

2.  The  system  must  provide  low  operation  costs  since  this 
is  the  primary  source  of  savings  for  the  justification  of  an 
automatic  system. 

3.  The  cost  of  maintenance  must  also  be  sufficiently  low 
and  consistent  with  the  level  of  reliability  desired. 

The  Automatic  Communications  Switching  System,  which  we 
will  now  discuss,  represents  a  solution  to  the  above  four 
basic  requirements. 

System  Details 

The  system  provides  a  variable  equipment  complement 
consisting  of  basic  and  accessory  catalog  items  which  are 
applicable  to  the  requirements  previously  described  when 
used  in  different  combinations.  The  following  is  an  abbre¬ 
viated  list  of  specifications  for  the  system  equipments. 

1.  Automatic  or  semi-automatic  operation  is  available. 

2.  The  system  operates  with  these  communication  devices: 
(a)  Five  unit  teletype  (60-75-100  WPM)  (b)  Bell 
Telephone  A-1  equipment  (c)  Bell  Telephone  Digital 
Sub-set  Model  2  (d)  80-Column  Punched  Card  Trans¬ 
ceivers  (e)  Kineplex — 5  to  8  unit  code  (f).  Facsimile 
(g)  Higher  rate  media  when  available 

3.  System  is  compatible  with  information  transfer  rates 
from  zero  to  16,000  cTiaracters  per  second. 

4.  The  system  provides  8  bit,  300  character  per  second 
transfer  with  presently  available  equipment  using  land 
lines. 

5.  System  provides  accuracy  controlled  300  characters 
per  second  magnetic  tape-to-tape  transmission. 

6.  A  single  drum  storage  unit  provides  from  5  to  30 
simultaneously  operating  circuits.  Additional  drums  pro¬ 
vide  more  circuit  capacity  when  required. 

7.  The  system  handles  a  maximum  of  8192  characters  per 
message  in  either  a  fixed  block  or  variable  record  length 
organization. 

8.  The  system  provides  a  128-character  distribution  cri¬ 
teria  zone  at  the  beginning  of  each  message.  Within  this 
128-character  zone  any  character  locations  may  be  inter¬ 
rogated  in  any  sequence  and  compared  with  up  to  32  char¬ 
acter  combinations  for  each  of  the  10  character  locations. 
This  means  that  10  character  slots  in  the  first  128  charac¬ 
ters  may  be  compared  with  up  to  320  stored  character 
combinations  as  the  basis  for  a  transfer  decision.  This 
amount  of  recognition  and  comparison  capability  is  stand¬ 
ard.  Additional  recognition  is  available  at  extra  cost. 

9.  Any  5  to  7-unit  code  may  be  selected  for  use  within 
a  center  ofmetwork. 
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All  basic  system  functions  are  performed  by  these  six  basic 
equipments. 

1.  Input/Output  Control  and  Buffer  Units  for  all  known 
communication  devices.  2.  Magnetic  Drum  Storage  Unit 
3.  Distribution  and  Transfer  Unit  4.  Tape  Buffer  and 
Control  Unit  5.  Master  Sequence  and  Control  Unit  6.  Mas¬ 
ter  Monitor  and  Operating  Console. 

Figure  5  is  a  simplified  functional  diagram  showing  the 
basic  equipments  and  how  the  system  operates.  Each  input/ 
output  circuit  operates  independently  with  its  own  drum 
segment  under  Buffer  Unit  control.  Thus,  there  is  one 
Input/Output  Buffer  and  Control  Unit  for  each  circuit.  The 
Input/Output  Buffer  and  Control  Unit  performs  the  neces¬ 
sary  control  of  the  transmission  procedure,  code  conversion 
and  generally  has  a  one  character  buffer  register  to  operate 
to  and  from  the  magnetic  storage  drum. 

The  Distribution  and  Transfer  Unit  independently  transfers 
data  to  and  from  drum  segments  according  to  predetermined 
criteria.  This  unit  may  transfer  information  from  a  “Receive” 
drum  segment  to  a  “Transmit”  drum  segment  when  infor¬ 
mation  is  to  be  relayed,  or  it  may  transfer  information  from 
a  Receive  drum  segment  to  a  segment  which  stores  informa¬ 
tion  going  to  magnetic  tape,  thus  setting-up  and  performing 
the  basic  distribution  function  when  information  is  being 
sorted  onto  magnetic  tapes.  Once  the  information  is  placed 
in  the  proper  drum  segment  by  the  Distribution  and  Transfer 
Unit,  the  Tape  Buffer  Unit  may  then  transfer  the  information 
from  the  proper  drum  segment  to  the  proper  one  of  as  many 
as  8  tape  stations  under  the  control  of  a  Tape  Buffer  Unit. 
The  Tape  Buffer  Unit  independently  transfers  data  between 
drum  segments  and  tapes  in  both  directions.  Masterminding 
and  timing  the  entire  system  operation  is  the  Master  Se¬ 
quence  and  Control  Unit  which  performs  the  real-time 
commutation  for  the  various  units,  distributes  timing  and 
provides  sub-routine  sequencing  as  required  by  the  schedule. 
The  Master  Sequence  and  Control  Unit  is  a  sihall,  stored- 
program,  digital  control-type  computer  whose  functions  have 
been  reduced  to  a  minimum  for  the  sake  of  balance. 

The  application  of  the  system  to  all  existing  computers  and 
communications  equipment  requires  the  use  of  code  conver¬ 
sion  and  a  common  language  concept  which  is  illustrated  in 


APPUCATION  OF  THE 

COMMON  language  CONCEPT  TO  COMPUTER  COMMUNICATIONS 


Figure  6.  This  figure  illustrates  three  Automatic  Communi¬ 
cations  Switching  System  Centers  of  the  terminal  type.  Each 
is  operating  with  a  different  digital  computer.  The  three 
computers  shown  have  been  selected  because  each  utilizes 
a  different  electronic  data  processing  code  and  a  different 
data  organization.  Each  computer  transmits  data  via  its  own 
converter  into  an  arbitrary  common  language  in  the  Auto¬ 
matic  Communications  Switching  System  network.  Now,  if 
we  consider  the  example  where  the  Automatic  Communica¬ 
tions  Switching  System  equipment  is  to  be  applied  to  an 
existing  network  which  already  has  several  computers  of 
different  types,  it  is  economically  preferable  to  select  a 
machine  language  that  is  common  to  the  largest  number  of 
computers  in  the  network. 

In  providing  for  growth  of  a  system  and  for  the  applica¬ 
bility  of  the  basic  equipment  to  small  as  well  as  large  sys¬ 
tems,  a  number  of  auxiliary  equipments  may  be  needed, 
such  as:  (1)  An  Auxiliary  Program  Storage  Drum  (2)  An 
Auxiliary  Comparator  Unit  (3)  A  Data  Insertion  and  Control 
Unit  (4)  A  Multiple  Tape  Storage  Unit  (5)  An  Automatic 
Point-to-Point  Switching  Unit  (6)  A  family  of  Code  Con¬ 
version  Units. 

The  Auxiliary  Program  Storage  Drum — is  a  magnetic 
drum  that  may  be  required  by  the  Master  Sequence  and 
Control  Unit  to  store  additional  programs  in  specialized 
applications. 

The  Auxiliary  Comparator  Unit — stores  additional  criteria 
and  comparison  capability  when  more  distribution  or  sorting 
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capability  is  required  in  a  center. 

The  Data  Insertion  Unit — is  the  auditor  for  the  system  and 
provides  the  ability  to  insert  special  control  symbols  that 
are  required  by  certain  computers  as  well  as  special  identi¬ 
fication  characters  that  might  be  required  in  the  data  process¬ 
ing  function.  This  unit  also  performs  the  function  of  count¬ 
ing  characters  in  a  record,  records  in  a  message  and  other 
counting  type  checks. 

The  Multiple  Tape  Storage  Unit — is  a  multiple  bin-type 
storage  unit  which  may  be  utilized  throughout  the  system 
as  emergency  backup,  or  overflow  storage  when  required. 

The  Automatic  Point-to-Point  Switching  Unit  provides  a 
method  of  relaying  information  from  one  station  to  another 
without  the  need  for  storage  on  the  central  Magnetic  Drum 
Unit.  Heterogeneous  type  data  such  as  voice  and  facsimile 
may  be  switched  in  this  manner. 

The  family  of  Code  Conversion  Units  provides  special 
conversion  required  between  the  various  7-bit  electronic  data 
processing  codes  currently  in  use  by  today’s  computers. 

To  illustrate  all  of  the  basic  functions  that  may  be  per¬ 
formed  by  a  center.  Figure  7  has  been  devised  to  illustrate 
how  a  combination  relay-terminal  center  operates.  One  of 
the  inputs  illustrates  terminal  operation  which  consists  of 
taking  information  from  the  communications  network,  storing 
it  on  the  drum,  and  distributing  it  onto  one  of  several  mag¬ 
netic  tapes  which  form  the  input  to  the  electronic  data  proc¬ 
essing  equipment.  The  EDP  computer  then  operates  on  this 
{Continued  on  page  44) 
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New  Type  204  Series  PTW  Polar  Relay  has 
octal  plug  mounting  for  universal  use. 
Height,  I'Me"  plus  **^4"  projection  of 
mounting  plug;  width,  2%2''x  1  'Vie". 

Type  202  has  standard  banana- 
^  type  terminals;  Type  203  A 
has  pin-type  terminals. 


Here’s  a  2-position  Polar  Relay  that  can  be 
depended  upon  for  switching  a  single  circuit  at 
high  speeds  through  billions  of  operations— w/f/ioMf 
readjustment. 

Substantially  smaller  than  other  polar  relays,  the 
Automatic  Electric  Series  PTW  is  designed  for  tele¬ 
graph  and  teleprinter  circuits— teletypewriter  switch¬ 
ing-teletypewriter  repeater  circuits— plus  other 
industrial  and  military  applications.  Type  203  is 
completely  interchangeable  with  Western  Electric 
255 A  relays. 

Check  these  unique  advantages 

Because  of  its  simple  design  and  compact  construc¬ 
tion,  the  PTW  costs  substantially  less  than  other 
relays  you  may  have  been  using.  It  delivers  lightning 
response  (travel  time  as  little  as  0.7  of  a  millisecond!). 
And  its  design  assures  adjustments  that  stay  put 
practically  forever. 

Series  PTW  Polar  Relays  are  available  with  various 
type  .terminals  to  fit  both  new  and  existing  applica¬ 
tions— including  surface  mounting  of  Type  202  in 
replacement  of  Western  Union  Type  17  relay. 

For  full  information,  call  or  write  Automatic  Electric 
Sales  Corporation,  Northlake,  Illinois.  In  Canada: 
Automatic  Electric  Sales  (Canada)  Ltd.,  Toronto. 
Offices  in  principal  cities. 


Automatic  Electric  Polar  Relay  is  used  in  selector  cabinet  of  Tele¬ 
register  Corp.  stock-quotation  system.  Teleregister  design  engineer, 
Jim  Hartelius,  shows  how  snap-on  cover  can  be  removed  for  visual 
inspection.  He  reports  “  .  .  .  complete  reliability  .  .  .  almost  infinite 
life  . . .  virtually  never  gets  out  of  adjustment.” 


Subsidiary  of  GENERAL  TELEPHONE 
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COMMUNICATIONS 
IN  THE  ARCTIC 

by 

JOSEPH  A.  KRCEK 
OFFICE  OF  NAVAL  RESEARCH 
NAVY  DEPARTMENT 

★  ★  ★ 


Jl  HERE  WAS  AN  ITEM  in  the  New  York  Times  which  head- 
lined  the  fact  that  Naval  maneuvers  held  in  the  important 
waters  of  the  North  Atlantic  found  the  communications  to  be 
the  weakest  link. 

This  statement  was  attributed  to  the  Commander-in-Chief 
of  the  United  States  Atlantic  Fleet.  The  press  release  stated 
that  there  was  need  for  improvement  both  in  communications 
equipment  and  in  the  organization  of  forces  and  training  of 
personnel  involved  in  communications  between  ships  and 
European  shore  installations. 

It  is  ironic  that,  of  all  the  electronic  elements  it  takes  to 
run  modern  ships  and  aircraft,  communications,  the  oldest 
member  of  the  electronics  family,  should  be  singled  out  as 
inadequate.  The  communicators  were  the  first  to  make  wide 
use  of  electronics.  They  pioneered  the  development  of  com¬ 
ponents  and  techniques.  They  trained  and  gave  impetus  to 
the  skilled  personnel  who  have  evolved  our  electronics  art. 

Apparently  communications  needs  some  new  and  vigorous 
attention.  It’s  a  challenge  to  us  "individually  and  needs  the 
help  of  organizations  like  AFCEA  to  lead  the  way  to  correct¬ 
ing  our  difficulties. 

Now  let  us  take  an  objective  look  at  our  situation.  Not 
too  long  ago  during  the  Korean  conflict  and  even  farther 
back  during  World  War  II,  we  had  a  fairly  adequate  com¬ 
munications  capability.  At  least,  we  were  not  singled  out 
for  special  criticism.  Since  then,  after  expenditures  of  many 
millions  of  dollars  for  R  &  D,  presumably  improving  our 
equipment,  we  find  our  capability  reduced. 

Part  of  this  may  be  due  to  the  fact  that  we  have  not  done 
too  well  with  the  time,  skill  and  dollars  available  to  us  for 
our  work.  And  when  I  say  we,  I  mean  all  of  us  of  the  com- 
munications-electronics  fraternity,  military  and  commercial 
alike.  But,  there  are  also  other  factors. 

There  is  a  very  vital  change  taking  place  in  the  type  of 
weapons  that  now  is  becoming  available  to  the  Navy.  These 
modem  weapons  have  unprecedented  capability.  To  take 
advantage  of  this  capability,  command  and  control  of  these 
weapons  place  very  new  and  stringent  demands  on  the 
communication  linkages  in  the  system. 

For  example,  take  the  Navy’s  ballistic  missile  which  is 
to  support  our  objectives  of  deterrence  of  future  wars.  A 
ballistic  missile  ship  would  be  appropriately  sited  at  a  point 
where  the  range  capability  of  the  missile  propulsion  system 


would  permit  it  to  reach  its  target.  On  the  other  hand,  the 
site  needs  to  be  a  location  to  which  there  is  continuous, 
thoroughly  reliable  communications.  The  deterrent  value  of 
a  weapon  of  this  character  would  be  reduced  to  unacceptable 
proportions  if  there  were  doubts  about  the  reliability  of  the 
communications  that  control  its  use.  Thus,  you  see  we  have 
a  new  situation.  Communication  is  now  a  direct  factor  in 
weapon  deployment  and  even  in  its  design. 

As  another  example,  a  single  modem  aircraft  carrier  can 
launch  high  capability  aircraft  at  a  rate  of  about  one  every 
minute.  This  is  more  than  triple  the  rate  that  was  possible 
during  World  War  II.  Just  to  accommodate  the  larger  num¬ 
ber  of  aircraft,  the  volume  of  communications  needed  to 
schedule  and  control  aircraft  is  at  least  tripled.  Additionally, 
the  speed  of  aircraft  has  been  greatly  increased.  Vectoring 
information  to  an  interceptor  aircraft  needs  to  be  '^ery 
frequent,  almost  continuous,  and  because  the  craft  is  going  so 
fast,  must  be  of  greater  accuracy  and  reliability.  At  the  rate 
the  interceptor  is  moving,  failure  to  get  one  single  instruc¬ 
tion  may  result  in  his  overshooting  the  target  and  time  no 
longer  permits  him  to  recover. 

In  addition  to  change  in  weapons,  we  have  a  change  in  our 
likely  locale  of  operations — coincidentally  and  unfortunately, 
in  the  direction  to  make  communications  very  difficult. 

A  very  large  part  of  the  United  States  and  NATO  Navy’s 
activity  will  need  to  be  conducted  in  northern  waters,  in 
many  respects  the  very  worst  area  for  reliable,  long  distance 
communication.  Referring  again  to  the  New  York  Times 
article,  it  makes  note  of  total  blackout  of  all  radio  commu¬ 
nications  for  long  periods  of  time.  It  was  stated  that  an 
electronic  curtain  descended  around  the  Navy’s  ships  and 
cut  off  contact  with  Britain  and  the  United  States.  A  mag¬ 
netic  storm  of  considerable  intensity  prevented  U.  S.  men 
from  transmitting  other  than  fragmentary  messages  for  four 
full  days. 

The  auroral  disturbance  phenomena  is  not  new  to  the 
communicator.  It  has,  however,  acquired  new  importance 
because  of  the  necessity  to  maintain  large  scale  continuous 
operations  in  these  Arctic  areas  with  the  greatest  emphasis 
on  continuity  and  reliability.  The  Fleet  can  no  longer  afford 
to  ride  out  a  disturbed  condition  without  communications. 
The  stakes  are  too  high.  Enemy  action  of  catastrophic  pro- 
{Continued  on  page  42) 
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Bulletin  TC-101  A  .  .  .  Properties,  standard 
sizes,  etc.  of  Arnold  Tape  Wound  Cores. 

Bulletin  PC-104  B  .  .  .  Complete  data  on 
Mo- Permalloy  Powder  Cores. 

Bulletin  6C-106  C  .  .  .  General  information 
on  Magnets  and  other  Arnold  products. 

Bulletin  SC-107  .  .  .  Covers  the  complete 
range  of  Arnold  Silectron  Cores. 

Bulletin  TC-108  A  .  .  .  Describes  proper¬ 
ties,  etc.  of  Arnold  Bobbin  Cores. 

Bulletin  PC-109 . . .  Essential  data  on  Arnold 
Iron  Powder  Cores. 

Bulletin  SDC-110  .  .  .  Information  on  prop¬ 
erties,  etc.  of  Sendust  Powder  Cores. 

Bulletin  TC-113  A  .  .  .  Technical  data  on 
Arnold  Supermendur  Tape  Cores. 
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PRECISION-TESTED  TO  YOUR  SPECS  .  .  . 


Arnold  can  answer  all  your  requirements  from  the  most  complete  line  of  magnetic 
materials  in  the  industry.  In  addition,'  Arnold  maintains  complete  control  over 
every  production  step  from  raw  materials  to  final  performance  testing. 

Typical  test  facilities  for  Mo-Permalloy  Powder  cores  are  illustrated  above. 
Precision  equipment  and  methods  such  as  these  accurately  measure  the  properties 
of  all  Arnold  magnetic  materials  before  shipment,  insuring  ultimate  performance 
in  accordance  with  your  specifications. 

As  your  source  of  magnetic  materials,  Arnold  offers  the  vital  advantages  of 
long  experience,  undivided  responsibility,  and  unequalled  facilities  for  quality 
control  throughout  production.  •  Lef  us  supply  your  needs!  ^ 
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portions  could  be  executed  in  hours,  the  period  of  a  short 
auroral  disturbance. 

There  are  other  problems  in  the  upper  latitudes. 

The  seas  are  very  often  rough.  It  is  not  too  unusual  for 
a  destroyer  to  roll  plus  and  minus  25°,  at  a  period  of  one 
cycle  every  6  seconds,  without  abatement  for  days  at  a  time. 
Under  this  condition,  the  impedance  of  the  ship’s  antennas 
and  their  directivity  pattern  can  change.  This  creates  dis¬ 
turbing  modulations  to  transmitted  and  received  signals.  This 
degree  of  roll  can  cause  unexpected  physical  distortions  in 
sensitive  electronic  equipment.  As  an  example,  a  radio 
receiver  tuned  with  a  multi-section-ganged  tuning  condenser 
just  cannot  be  made  rigid  enough  so  that  this  order  of  roll 
can  be  tolerated  without  de-tuning  of  the  receiver. 

What  may  be  a  worst  effect,  this  perpetual  severe  rolling 
motion  is  very  tiring  to  all  personnel.  It  will  dim  the  initia¬ 
tive  of  the  most  ambitious  and  diligent  operating  and  mainte¬ 
nance  personnel.  Work  done  under  these  conditions  is  likely 
to  be  reduced  to  a  minimum.  We  have  strong  reason  to 
believe  that  some  appreciable  portion  of  communication 
outages  that  are  attributed  to  disturbed  propagation  condi¬ 
tions  could  better  be  assigned  to  disturbed  personnel  equi¬ 
librium  posed  by  this  difficult  habitability  factor. 

Well,  this  is.  the  situation ;  these  are  the  problems.  Now, 
what  can  we  consider  as  the  solutions? 

There  is  a  dodge  which  will  permit  sky  wave  radio  commu¬ 
nications  directly  underneath  an  auroral  disturbance.  You 
arrange  to  have  a  third  station,  well  south  and  outside  of 
the  disturbed  area,  and  use  this  as  a  relay  repeater.  The 
portion  of  the  ionosphere  used  for  reflecting  the  sky  wave, 
both  to  and  from  the  relay  station,  is  therefore  outside  the 
auroral  zone  and  communication  is  possible.  For  example, 
you  would  go  from  New  York  to  Norway,  via  relay  in  Africa. 

However,  for  very  severe  disturbances,  the  absorptive 
cloud  moves  southward  and  eventually  disrupts  even  south¬ 
ward  directed  radio  paths. 

Meteor  burst  communications,  which  has  been  much  dis¬ 
cussed,  should  have  high  applicability  to  communication 


under  disturbed  conditions  in  the  far  north.  In  this  syst< 
the  ionization  generated  by  meteors  entering  the  earl 
atmosphere  is  used  as  the  reflecting  medium.  The  presei 
of  these  ionized  clouds  is  not  continuous;  hence  there 
need  to  temporarily  store  the  information  to  be  transmits 
When  a  meteor  appears,  the  transmission  is  made  on  a  bu 
basis.  Practical  ranges  of  4000  to  1200  miles  have  be 
experienced.  Nature  has  provided  sufficient  incident  mete< 
to  make  communication  via  this  sporadic  process  practice 

This  technique,  as  promising  as  it  is,  is  not  yet  availal 
for  general  use.  A  satisfactory  shipboard  configuration 
system  has  not  yet  been  developed  and  will  probably  n 
be  available  for  some  years.  A  principal  item  that  is  missin 
is  the  accordion-like  device  which  stores  the  information 
be  communicated  and  then  rapidly  transmits  when  a  mete< 
appears.  Devices  of  this  character  are  easy  to  visualiz' 
Many  have  been  configured,  but  are  generally  of 
“gadgety”  nature,  discouraging  for  widespread  military  us( 
This  is  an  item  for  you  industry  members  of  AFCEA  to  loo! 
over.  There  should  be  a  good  market  for  many  forms  o 
accordions  in  future  systems  for  underwater,  surface  am 
even  outer  space  use. 

Communications,  via  tropo  scatter,  has  the  capability  o 
working  through  auroral  disturbances  for  distances  of  severs 
hundred  miles.  Tropo  scatter  is  a  brute  force  technique 
It  requires  very  high  power  transmitters  and  very  high  gaii 
and  directive  antenna  systems.  Critical  directivity  on  a  pitch 
ing  ship  poses  a  difficult  stabilizing  problem.  A  likely  plae 
for  tropo  scatter  is  in  ship-shore  communications  wheri 
extra  high  power  and  extra  high  gain  antenna  terminal 
can  be  put  on  shore.  This  reduces  to  some  degree  the  powe: 
and  gain  needed  on  ships.  The  ability  of  a  tropo  scatte; 
system  to  work  through  disturbed  conditions  makes  it  a  ven 
likely  candidate  for  use  in  the  far  north.  But  as  was  th< 
case  whh  meteor  burst,  components  for  this  service  are  no 
yet'available.  Small  size,  very  high  power  transmitters  neec 
to  be  developed.  Small  size  antennas,  stabilized  against 
ships’  roll  and  pitch,  need  to  be  reduced  to  practical  eco> 
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From  Remington  Rand's  Univoc 
Division  at  St.  Paul,  a  30-ton 
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vessels,  the  addition  of  radar  antennas,  guns  and  other 
modern  “gadgetry,”  vying  for  space  in  the  upper  structure 
of  these  ships  has  pretty  well  relegated  LF  antennas  to  sec¬ 
ondary  considerations.  As  a  result,  this  part  of  the  spectrum 
has  virtually  disappeared  from  the  ship-to-ship  communica¬ 
tion  picture. 

Only  recently,  our  engineers  have  begun  to  take  .another 
look  at  this  portion  of  the  spectrum.  Here  again  the  critical 
factor  is  antenna  efficiency.  We  have  had  success  with  bal¬ 
loon  supported  antennas  and  could  use  these  on  a  regular 
basis  in  all  except  the  more  severe  weather.  The  improve¬ 
ment  in  service  by  use  of  balloon  supported  antennas  is 
enormous.  A  conventional  long  wire  shipboard  antenna  will 
have  an  efficiency  of  less  than  2%  at  150  KC.  A  1200  foot 
balloon  supported  antenna  will  have  an  efficiency  of  80%,  a 
gain  of  over  40. 

Even  though  they  net  a  great  improvement,  balloons,  par¬ 
ticularly  in  the  severe  weather  up  north,  are  cumbersome. 
A  solution  which  would  place  the  antenna  within  the  con¬ 
fines  of  the  ship  would  be  much  more  advantageous  and 
could  have  more  widespread  use.  Here  is  an  area  where 
AFCEA  members  are  invited  to  contribute  possible  solutions. 

In  LF  as  in  HF,  with  good  antennas,  we  can  consider  use 
of  powers  higher  than  1  KW.  For  this,  we  need  advances  in 
size  and  efficiency  of  transmitting  equipment.  We  need  to 
take  greater  advantage  of  heat  exchanger  techniques  and 
make  use  of  400  cycle  power  systems  with  their  better  space 
and  weight  factors.  Here  is  another  place  where  industry 
can  make  contributions.  We  need  some  of  the  aircraft  elec¬ 
tronic  equipment  philosophy  transplanted  into  our  shipboard 
designs. 

Up  to  this  time,  I  have  proposed  the  improvement  of  effi¬ 
ciency  of  antennas  and  increased  the  power  of  transmitters 
apparently  without  limit  except  for  size,  weight  and  cost 
consideration.  The  problem  is  not  that  easy. 

In  a  recent  HF  radio  system  we  installed  bn  several  of 
our  small  ships,  we  went  the  limit  on  getting  custom  de¬ 
signed  high  efficiency  antennas.  We  put  on  our  latest  and 


nomical  proportions.  Tropo  scatter  in  combination  with 
meteor  burst  offers  a  particularly  attractive  combination 
because  their  range  of  operation  compliments  each  other. 
Tropo  is  good  from  zero  to  several  hundred  miles.  Meteor 
burst  is  effective  at  several  hundred  miles  up  to  about  1200 
miles. 

I  have  already  made  reference  to  HF  communications  via 
a  sky  wave  propagation  path  and  have  indicated  that  under 
conditions  of  high  disturbance  this  mode  of  operation  is  dis¬ 
rupted.  Another  mode  of  operation  at  these  same  frequen¬ 
cies  is  via  a  surface  wave.  No  dependance  is  placed  on 
reflections  from  the  ionosphere.  This  mode  of  propagation 
has  been  somewhat  neglected  because  it  takes  more  power 
than  sky  wave  and,  furthermore,  it  is  limited,  at  reasonable 
powers,  to  the  300  to  400  mile  distances. 

For  best  surface  wave  coverage,  it  is  desirable  to  operate 
at  lower  frequencies.  These  frequencies  suffer  less  attenua¬ 
tion  in  passing  over  the  surface  of  the  earth.  In  recent  years, 
we  have  learned  how  to  make  highly  efficient  antennas  and 
through  integration  of  their  design  with  the  ship’s  structure 
can  give  assurance  of  essentially  omni-directional  coverage. 
To  illustrate  the  importance  of  this  directional  factor,  an 
antenna  of  older  design  could  very  easily  have  a  dip  in  its 
directional  pattern  as  high  as  30  db.  By  reducing  this  to 
10  db.,  we  gain  the  equivalent  of  increasing  our  transmitter 
power  from  1  KW  to  100  KW.  One  of  diese  efficient  an¬ 
tennas  with  a  1  KW  transmitter  can  provide  effective  cover¬ 
age  day  or  night  even  under  disturbed  conditions  for  dis¬ 
tances  of  300  to  400  miles.  Our  big  need  is  to  get  these 
better  antennas  into  more  of  our  ships. 

If  this  surface  wave  use  is  extended  into  the  LF  frequency 
region,  the  payoff  becomes  still  greater.  Any  old-time  Ma¬ 
rine  communicator  will  tell  you  that  in  the  early  days  of 
radio  great  use  was  made  of  LF.  Communications  over  hun¬ 
dreds  of  miles  was  attained  with  utmost  reliability.  What 
has  happened  since  those  days?  Apparently,  HF  systems 
with  their  much  more  compact  packaging  and  smaller 
antennas  have  displaced  the  larger  installations.  On  military 
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Phone  four  local  North  American  Van  Unee 
Agent  now  •  •  • 

He*8  listed  in  the  YeUow  Pages  under  **Movers.”  Or 
send  coupon  below  for  details  of  High-Value  Prod¬ 
ucts  and  other  North  American  specialized  industrial 
services,  and  “Wife- Approved”  moves  for  transferred 
persoimel.  North  American  Van  Lines,  Inc.,  World 
Headquarters,  Fort  Wayne,  Ind.,  North  American 
Van  Lines  Canada,  Ltd.,  Pickering,  Ont. 


Eliminates  costly  crating,  uncrating, 


Saves  disassembly  and  reassembly  time, 


Door-to-door  delivery;  no  drayage  cost. 


Proved  gentlest  in  Impact-O-Graph  tests 


Prompt  pickup,  fastest  seryice  an3rwhere, 


North  American  Van  Lines,  Inc. 

World  Headquarters,  Dept.  SC-98,  Ft.  Wayne  1,  Ind. 

Without  oblltation  send  me  the  report  on  Impact-O-Graph  tests  and  booklets 
indicated  below. 
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*Iinpact-0-Graphs  placed  with  prod¬ 
ucts  shipped  via  North  American  van 
showed  far  less  shock  and  jar  than 
other  methods  of  transportation. 
Coupon flings  report  of  findings. 
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Communications  in  the  Arctic  {Coat'd  from  page  43) 


highest  power  transmitters.  When  a  transmitter  was  turned 
on  and  radiating  virtually  all  of  its  power,  every  unbonded 
strip  of  metal  or  cable  in  the  whole  ship  began  to  absorb 
some  of  the  radiated  energy  and  in  turn  generated  noise  of 
a  very  disturbing  character.  This  noise  was  megacycles  re¬ 
moved  from  the  transmitter  frequency  and  at  a  very  high 
level.  Needless  to  say,  high  sensitivity  receivers  operating  in 
this  environment  were  badly  disturbed. 

One  solution  to  this  problem  is  to  do  a  much  better  job 
of  bonding  all  parts  of  a  ship.  Of  equal  importance,  it  is 
necessary  to  reduce  the  number  of  transmitters  and  receivers 
that  operate  together  on  a  single  ship.  If  a  multiplicity  of 
circuits  is  needed,  the  way  to  get  these  is  not  to  set  up  a 
multiplicity  of  transmitters  and  receivers.  A  better  way  is  to 
put  up  a  single  high  efficiency  system  and  use  frequency  or 
time  division  multiplexing  to  get  the  multiple  circuits.  We 
already  have  considerable  experience  using  2,  3  and  4  chan¬ 
nel  time  division  teletype  multiplexing  and  plan  to  increase 
its  use  for  Fleet  communications.  Past  applications  have 
been  on  HF  circuits,  but  this  multiplexing  technique  can  be 
applied  equally  well  to  the  lower  frequencies. 

We  have  used  frequency  division  multiplexing  at  shore 
stations  to  a  very  great  extent.  But  on  shipboard,  it  was 
not  until  plans  for  use  of  shipboard  single  sideband  systems 
crystallized  that  frequency  division  became  attractive  for  this 
service.  One  of  the  Navy’s  systems  on  which  evaluation  was 
just  completed  uses  frequency  division  multiplexing,  perhaps 
to  the  very  limit  of  its  capabilities.  The  system  has  been 
named  Hi  Cap  Com  system,  meaning  High  Capacity  Com¬ 
munications  System,  for  the  obvious  reason  that  it  does  such 
a  tremendous  communication  job. 

The  system  is  highly  flexible;  it  will  permit  a  multiplicity 
of  virtually  all  kinds  of  communication  networks  to  operate 
among  any  number  of  ships  using  only  a  single  transmitter 
and  receiver  on  each  ship. 


Automatic  Switching  {Coat'd  from  page  38) 


A  LARGE  AUTOMATIC  COMVLMCATlONS  SWITCHING  CENTER 
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data,  and  at  some  later  time  provides  an  output  either  in  the 
form  of  magnetic  tape  or  punched  cards.  This  output  is  then 
read  into  tne  Distribution  and  Editing  Unit  which  distributes 
the  information  onto  the  drum  segments  that  correspond  to 
the  stations  to  which  the  information  is  to  be  automatically 
transmitted. 

A  Relay  type  of  operation  is  shown  by  the  arrow  tak¬ 
ing  information  from  the  communications  network,  going  to 
the  Point-to-Point  Switching  Unit  to  another  outlying  sta¬ 
tion.  This  type  of  switching  is  performed  under  the  control 
of  the  Master  Sequence  and  Control  Unit  by  recognizing 
the  information  contained  in  a  digital  header  that  precedes 
the  transmission.  Once  the  source  and  destination  for  the 
data  are  recognized,  the  Point-to-Point  Switching  Unit  is 
told  to  make  the  proper  connection,  and  the  originating 
station  is  told  to  begin  its  transmission.  Also  shown  on  this 
diagram  is  an  information  path  from  the  communications 
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The  use  of  facsimile  in  Fleet  communications  needs  to 
expanded.  Facsimile  is  inherently  a  redundant  system 
redundancy  is  a  most  vital  means  for  combating  interferen] 
natural  or  man-made.  The  effectiveness  of  man’s  eyesii 
and  his  brain  for  reading  inessages  recorded  by  a  sim 
facsimile  machine  represents  a  combination  that  is  \ 
equalled  in  its  ability  to  work  through  poor  signal  to  no 
ratios.  As  a  corollary  to  the  Chinese  proverb,  “a  picture 
worth  1,000  words,”  we  might  well  say  that  a  word  conve> 
as  a  picture  is  as  if  repeated  a  thousand  times. 

Now,  as  a  final  note  on  the  matter  of  improved  commu 
cation,  there  is  one  thing  that  will  help  reliability  whate\ 
may  be  the  geographical  location — disturbed  conditions 
not,  on  ships,  land  or  in  aircraft.  It  is  to  reduce  the  volu 
of  communications  to  a  minimum — to  transmit  the  necessa 
information  only  in  the  best  form  and  at  the  rate  at  which 
is  needed.  Having  grown  up  with  a  capability  to  commui 
cate  by  voice,  we  are  often  inclined  to  prefer  this  when  tl 
many  times  more  efficient  printed  telegraphy  or  facsimi 
would  do  a  better  job. 

Whenever  possible,  communications  should  be  reduced  1 
a  discreet  number  of  messages  so  that,  however  complex,  eac 
message  can  be  indicated  by  a  simple  designator.  Wester 
Union  reduced  a  “happy  birthday”  greeting  to  message  # 
to  conserve  circuit  time.  The  military  could  use  the  ban< 
width  and  time  reduction  to  buy  reliability  through  efficiei 
coding  and  maximum  use  of  time  and  frequency  diversitie 

In  conclusion,  we  are  already  in  an  era  that  demanc 
outage  free  and  virtually  error  free  communication  under  th 
most  difficult  circumstances.  We  are  pursuing  many  avenue 
of  improvenTent,  but  I  am  afraid  we  just  won’t  gain  enoug 
db’s  to  do  a  full  job. 

We  need  new  ideas,  new  approaches.  We  need  to  proh 
deeper  into  advanced  technology.  I  solicit  the  help  of  a 
those  who  take  the  time  to  learn  of  our  needs  and  apply  thei 
imagination  and  skills  in  our  interest. 


network  going  to  a  Facsimile  Unit  whose  transmission  ha 
also  been  preceded  by  a  digital  header  and  recognized  b 
the  Distribution  and  Editing  Unit  when  it  arrives  on  th 
storage  drum.  The  header  data  causes  the  Point-to-Poir 
Switching  Unit  to  switch  that  particular  input  to  the  prope 
special  device  which  in  this  case  is  the  Facsimile  Receive] 
and  the  originating  station  is  told  to  proceed. 

Figure  8  illustrates  a  very  large  system  capable  of  bar 
dling  up  to  60  simultaneous  lines.  There  is  sufficient  equip 
ment  redundancy  in  this  center  to  provide  alternate  routin 
within  the  center  to  work  around  equipment  malfunction 
when  they  occur. 


Summary 

Summarizing,  this  concept  for  Automatic  Digital  Com 
munications  Centers  minimizes  the  effect  of  human  judg 
ment  errors  on  system  performance  by  limiting  humai 
operators  to  the  control  of  data  flow  rather  than  to  th 
control  of  the  data  itself.  The  system  described  provide 
automatic  point-to-point  data  transfer  between  distant  sta 
tions  and  automatic  computer-to-computer  communications 
Use  of  an  automatic  center  reduces  the  input  and  outpu 
editing  task  for  Electronic  Data  Processing  Equipment,  am 
results  in  more  efficient  use  of  the  EDP  Equipment.  Furthei 
the  system  provides  simultaneous  data  transfer  where  hig] 
priority  data  transmission  is  involved.  All  of  these  function 
are  accompanied  by  a  large  reduction  in  operating  personne 
which,  of  course,  is  the  basis  for  the  justification  of  thi 
automatic  equipment. 

Those  of  us  who  are  now  faced  with  the  problem  o 
automating  digital  communications  realize  that  as  dati 
processing  centers  become  more  numerous  and  newer  an( 
faster  digital  computers  become  available  the  problem  o 
digital  data  transfer  is  becoming  a  serious  bottleneck  ii 
communications  networks.  The  system  described  is  designer 
to  solve  this  problem. 
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AUSCOR  Speeds  Up  Aerial  Mapping  100-Fold 

An  automatic  electronic  device  described  as  a  “major 
break-through  in  the  science  of  aerial  mapping”  has  been 
developed  by  the  Photographic  Survey  Corp.,  1450  O’Conner 
Drive,  Toronto,  Canada.  The  device  is  said  to  speed  up  the 
process  of  obtaining  information  from  photographs  up  to 
100-fold.  Overlapping  aerial  photographs  of  ground  objects 
reveals  astounding  “3-D”  detail  when  interpreted  stereo- 
scopically  by  trained  operators  who  transfer  the  detail  to 
maps  or  charts  by  the  help  of  plotting  instruments. 

Known  as  AUSCOR  (Automatic  Scanning  Correlator),  the 
new  instrument  is  attracting  considerable  attention  because 
of  the  many  new  natural  resources  developments  and  mili¬ 
tary  reconnaissance  applications  of  aerial  photography  taken 
from  both  aircraft  and  outer  space  missiles. 

By  a  system  of  electronics  and  electromechanics,  the  in¬ 
strument  senses  the  relative  displacement  of  images  in  two 
vertical  aerial  photographs  taken  from  different  positions  but 
having  overlapping  fields  of  view.  Up  to  now  the  perception 
of  three-dimensional  effectations  in  what  are  called  “stereo 
pairs”  has  been  by  human  operators  using  plotting  machines. 

The  Automatic  Scanning  Correlator  method  eliminates  the 
fatigue  factor.  Although  the  instrument  requires  monitoring, 
a  single  operator  will  be  able  to  attend  to  a  battery  of  the 
instruments. 

Developed  primarily  for  use  in  photogrammetric  data  re¬ 
duction,  other  applications  of  AUSCOR  are  expected  after 
,its  adaptation  to  stereographic  plotters  and  applied  instru¬ 
ments. 

The  Kodak  Retina  Camera  Coes  Reflex 

By  the  time  this  is  printed,  your  photo  dealer  should  have 
in  stock,  if  he  does  not  already  have  it,  the  latest  addition  to 
the  famous  lines  of  Kodak  Retinas,  the  Reflex.  This  camera, 
which  is  manufactured  by  Kodak  AG,  Stuttgart,  Germany, 
extends  the  Kodak  Retina  line  of  precision  miniature  cam¬ 
eras  into  the  field  of  fully  automatic  single-lens  reflex  cam¬ 
eras  of  the  pentaprism  type.  The  new  35mm  camera  pro¬ 
vides  the  ultimate  in  viewing  versatility  and  accuracy. 
Whether  using  telephoto,  wide-angle,  or  standard  lens,  even 
when  supplemented  with  close-up  lenses,  the  full  area,  extra- 
fine  ground  glass  shows  the  exact  field  covered — parallax 
free  at  any  distance,  even  as  close  as  6  inches — upright, 
laterally  correct,  and  in  full  24  x  36mm  negative  size.  The 
camera  assures  the  ultimate  accuracy  in  focusing  with  all 
lenses,  either  by  the  professionally  proven  full-area  ground 
glass  method,  or  by  means  of  a  bright,  optically  coupled, 
split-image  range-finder  combined  with  the  viewfinder.  The 
ground  glass  image  is  extra  bright,  and  ground  glass  focus¬ 
ing  extra  easy.  The  standard  lens  is  always  at  its  maximum 
opening — f/2.  The  camera  is  supplied  with  an  ultra-fast 
50mm  f/2  Retina  Xenon-C  (6-element)  Lens — the  front  com¬ 
ponent  interchangeable  for  wide-angle  and  telephoto  units. 

The  camera  is  equipped  with  a  built-in  photoelectric  ex¬ 
posure  meter  which  measures  reflected  as  well  as  incident 
(with  mask  supplied)  light  in  full  and  intermediate  ex¬ 
posure  value  numbers.  The  exposure  meter  scale  runs  from 
5  to  1300  ASA. 

Ten  shutter  speeds  are  available  (1  to  1/500)  and  “B” 
with  the  new  Synchro-Compur  shutter,  which  has  a  built-in 
self-timer;  XFM  synchronization  and  Exposure  Value  Sys¬ 
tem.  The  camera  has  a  single-stroke,  rapid  film  advance 
lever,  film  transport  lock,  film  load  indicator  and  possesses 
easy  loading.  The  front  component  of  the  50mm  f/2  lens 
may  be  replaced  with  telephoto  Longar  (80mm  f/4)  and 
wide-angle  Curtar  (35mm  f/4)  Lens.  List  price:  $215.00. 
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Society  of  Photographic  Scientists  &  Engineers 

Members  of  the  former  Society  of  Photographic  Engi¬ 
neers  together  with  some  members  of  the  former  Technical 
Div.  of  the  Photographic  Society  of  America  formed  a  new 
society  in  December  1956  because  of  the  similar  and  often 
identical  interests  of  the  two  former  groups.  The  new  or¬ 
ganization,  the  Society  of  Photographic  l^ientists  &  Engi¬ 
neers,  has  enjoyed  a  little  more  than  a  year  of  successful 
operation  and  has  a  current  membership  of  about  1200. 

Membership  is  made  up  of  persons  engaged  professionally 
in  any  one  of  the  technical  activities  directed  to  the  study 
of  photographic  processes,  or  to  the  production,  improve¬ 
ment  and  adaptation  of  photographic  goods  to  the  needs  of 
man. 

The  general  field  of  scientific  and  applied  photography  is 
considered  the  Society’s  area  of  responsibility.  Specialized 
fields  of  application,  such  as  motion  pictures,  photogram- 
metry  and  others,  are  left  to  the  attention  of  those  organiza¬ 
tions  now  serving  them. 

Major  activities  of  the  SPSE  are  annual  technical  confer¬ 
ences,  its  engineering  committee  operations  and  the  publica¬ 
tion  of  its  journal,  Photographic  Science  and  Engineering, 
Since  its  organization,  the  Society  has  held  a  successful 
technical  conference,  has  put  its  publishing  program  under¬ 
way  and  has  gained  substantial  activity  among  its  chapters. 

Information  about  membership  in  the  Society  and  the  local 
chapters  is  available  from  the  Managing  Secretary,  Edward 
S.  Cobb,  Box  1609,  Main  Post  Office,  Washington,  D.  C. 

Photographic  Instrumentation:  Some  Recent  Developments 

With  the  rapid  advances  being  made  in  science  and  tech¬ 
nology,  comparable  advances  are  also  being  made  in  the  field 
of  photographic  instrumentation,  particularly  in  those  appli¬ 
cations  pertaining  to  guided  missjles. 

An  outstanding  recent  item  in  this  category  is  the  IGOR 
MK  II  tracking  telescope  developed  by  J.  W.  Fecker,  Inc., 
Pittsburgh  6,  Pa.,  and  now  undergoing  its  first  field  tests  at 
the  Air  Force  Missile  Test  Center,  Patrick  Air  Force  Base, 
Florida. 

The  main  optical  system  is  an  18"  clear  aperture  cata- 
dioptric  telescope  with  variable  focal  lengths  of  from  90  to 
500  inches.  The  size  of  the  field,  which  is  approximately » 3" 
in  diameter,  can  cover  the  aperture  of  a  full  frame  70  mm 
motion  picture  camera. 

The  mount  supporting  the  telescope  system  is  moved  and 
controlled  smoothly  by  the  manual  operation  of  handwheels 
available  to  two  trackers.  Visual  pickup  and  retention  of 
the  target  is  made  possible  by  utilizing  open  sights  and  vis¬ 
ual  sighting  telescopes.  The  tracking  rate  of  the  instru¬ 
ment  is  approximately  10  degrees  per  second  in  each  co¬ 
ordinate. 

Incorporated  in  the  system  is  an  automatic  exposure  con¬ 
trol,  which  by  the  serv^rcontrolled  movement  of  varying 
neutral  density  filter  discs,  provides  the  proper  amount  of 
light  to  the  film  emulsion,  under  conditions  of  different 
object  scene  lighting.  The  response  of  the  sensitive  element 
controlling  the  filter  discs  is  matched  to  the  spectral  re¬ 
sponse  of  the  film  emulsion.  Color  filters  are  also  employed 
when  a  particular  portion  of  the  spectrum  is  desired. 

The  telescope  is  installed  within  an  air-conditioned  ob¬ 
servatory-type  dome,  insuring  stability  of  the  environment 
about  the  instrument  during  operation  and  providing  proper 
protection  against  adverse  weather.  It  can  operate  under 
day  or  night  conditions. 
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Copease  Book  Photocopy  Machine 

An  item  which  is  sure  to  gain  wide  acceptance  among 
those  who  require  a  book  photo  copier  is  a  new,  improved 
machine  combining  an  exposer  and  printer  in  a  single  unit 
which  has  been  introduced  by  the  Copeasc  Corp.,  425  Park 
Avenue,  New  York  22,  New  York. 

Called  the  Copease  Duplex  Book  Copier,  it  makes  perfect 
black-on-white  copies  in  seconds  under  any  lighting  condi¬ 
tions  of  any  original  written  or  printed  page,  either  single 
sheets  or  pages  from  books  without  loss  of  margin. 

Exclusive  feature  of  the  machine  is  its  sponge-rubber 
cushioned  head  which  adjusts  to  the  thickness  of  the  book  to 
produce  uniform  contact  and  even  pressure  on  copy  surface, 
assuring  best  possible  work  quality. 

The  compact  unit,  with  built-in  positive  and  negative  pa¬ 
per  dispenser,  is  designed  for  copy  work  up  to  x  14" 
size,  and  will  pick  up  all  print,  signatures  or  writing  from 
ball  point  pens,  fountain  pens,  colored  pencils  and  crayons 
or  spirit  duplications,  either  books,  files  or  single  sheets. 

A  new  larger  model  of  the  Duplex  Book  Copier,  desig¬ 
nated  Model  B,  designed  to  copy  pages  from  the  largest 
sized  bound  volumes,  is  also  available  for  surfaces  measur¬ 
ing  14"  X  17". 

Gordon  Enterprises  Recording  Camera-Type  57  GE 

Recently  developed  and  currently  available  from  Gordon 
Enterprises,  North  Hollywood,  California,  is  the  type  57-GE 
Recording  Camera  designed  primarily  for  laboratory  instal¬ 
lations  in  photographing  large  groups  of  panel  mounted  in¬ 
struments  and  in  wind  tunnel  applications.  Designed  to 
take  a  series  of  single  exposures,  size  9"  x  9",  it  can  be 
operated  remotely  and  through  the  use  of  an  intervalometer, 
and  can  be  operated  automatically  at  pre-selected  intervals. 

The  shutter  is  a  between-the-lens  type  with  a  time  ex¬ 
posure  range  of  from  .2  to  60  seconds  and  instantaneous 
exposures  at  1/25,  1/50,  and  1/100  of  a  second.  The  cam¬ 
era  cycling  rate  of  3  seconds  governs  the  minimum  allow¬ 
able  time  between  exposures.  A  12"  f/2.5  Aero  Ektar  lens 
in  a  focusing  mount  provides  sharp  focusing  at  distances 
from  10  to  15  feet. 

The  magazines  supplied  with  the  camera  are  easily 
changed  and  have  a  capacity  of  200  feet  of  9^"  wide  roll 
film.  This  provides  250  exposures  from  one  magazine.  The 
vacuum  pump  as  supplied  produces  the  vacuum  required  to 
hold  the  film  flat  against  the  platen  in  the  magazine  during 
the  exposure.  The  camera  and  vacuum  pump  operate  on 
24  volt  DC  power,  which  is  supplied  by  the  rectifier  which 
converts  the  standard  line  115  volt  AC.  Over-all  dimensions 
of  the  camera  are  14  15/16"  x  16"  x  24"  and  the  weight  is 
approximately  24  lbs. 


Electronic  Enlarging 

From  LogEtronics,  Inc.,  Alexandria,  Virginia,  comes  nt 
of  its  newest  product  in  its  line  of  revolutionary  photograp) 
equipment,  the  model  D  5  enlarger  featuring  automa 
dodging  and  exposure  control  for  black  and  white  enlar^ 
ments.  In  the  model  D-5  a  motor  driven  projection  he 
contains  a  cathode-ray  tube  scanning  light  source  and  phot 
tube  for  automatic  dodging.  Automatic  dodging  is  accoi 
plished  through  an  electronic  feed-back  circuit  which  conti 
uously  varies  the  intensity  of  the  light  beams  to  compensa 
for  varying  negative  densities.  The  scanning  beam  brightei 
to  “burn-in”  highlights  and  dims  to  preserve  shadow  detai 
The  end  results  are  prints  of  heretofore  unobtainable  qualit 
in  detail  and  brilliance.  Exposure  is  controlled  automat 
cally  by  an  electronic  light  integrator  to  produce  matche 
prints  from  a  wide  range  of  negatives.  The  D-5  enlarge 
can  handle  negatives  from  35mm  up  to  4"  x  5"  and  produc 
prints  up  to  16"  x  20".  Magnification  is  continuously  vari 
able  within  the  limits  of  the  lens  selected.  | 

The  D-5  is  expected  to  have  dramatic  impact  in  news,  com 
mercial  and  industrial  photography  and  the  allied  fields  oi 
graphic  arts  and  advertising.  It  operates  on  110  volts,  50/6( 
cycle  AC  single-phase  at  5  amperes.  The  enlarger  mounted 
on  22"  legs  is  79"  High,  24"  wide  and  38"  deep. 

Polaroid  Parade — New  Developments 

On  May  21,  1958,  before  a  technical  meeting  of  the  Mon¬ 
mouth  Chapter,  Society  of  Photographic  Scientists  and  Engi¬ 
neers  at  Fort  Monmouth,  N.  J.,  a  team  of  experts  from 
Polaroid,  which  included  Mr.  Ramon  Alan,  Rear  Admiral 
Robert  Quackenbush,  USN  (Ret.),  Mr.  Herman  Erickson 
and  Mr.  Philip  Bartlett,  demonstrated  and  described  some 
of  the  latest  developments  in  the  Polaroid  line.  An  out¬ 
standing  feature  of  the  demonstration  was  a  70mm  field  type 
still  picture  processor  in  which  pictures  taken  of  the  audi¬ 
ence  with  an  ordinary  still  picture  camera  (using  specially 
prepared  conventional  film)  were  processed.  End  result  was 
a  roll  of  finished  positive  transparencies  ready  for  projection 
and  the  roll  of  negative  material.  The  elapsed  time  was 
approximately  60  seconds  per  transparency. 

Another  interesting  item  demonstrated  was  a  4"  x  5"  spe¬ 
cial  “Polaroid  Back”  for  use  on  conventional  press  type 
cameras.  This  back  permits  immediate  development  of  the 
negative  by  insertion  of  a  cartridge  of  solution  or  alterna¬ 
tively  permits  delayed  processing  at  a  later  time.  Demon¬ 
stration  of  a  facsimile  transmitter  and  receiver  using  the 
Polaroid  process  and  the  Polaroid  Print  Copier  concluded 
the  program. 


Personnel  Available 

As  a  service  to  AFCEA  members,  SIGNAL  will  make  space 
available  in  this  column  for  those  members  who  are  interested 
in  employment  in  the  communications,  electronics  and  photog¬ 
raphy  industries.  Any  member  is  entitled  to  three  insertions 
in  the  mogazine  on  a  space  available  basis,  free  of  chorge. 
Pleose  limit  your  notice  to  5  lines.  In  replying,  employees  are 

asked  to  oddress:  Box  _ ,  SIGNAL  1624  Eye  St.,  N.  W., 

Washington  6,  D.  C.  Letters  will  be  forworded  to  the  AFCEA 
member. 

Audio-Visual  Information  Specialist.  Reserve  Lt.  Col. 
SigC,  former  Army  Pictorial  Motion  Picture  and  TV  Pro¬ 
ducer  and  Far  East  Public  Information  Officer  will  consider 
offers  in  audio-visual  field  in  States  or  overseas.  15  years 
motion  picture  and  television  experience.  Box  139. 

Communications  and  Electronics  Officer,  Major  SigC, 
twenty-three  years’  civilian  and  military  experience  in  plan¬ 
ning,  installing,  testing,  and  operating.  Principal  fields: 
radio  broadcasting,  military  radio  communication,  public 
address  systems,  and  ADPS-FCC  licensed.  Available  August 
11,  1958.  Box  140. 

Technical  Writer-Editor.  Electrical/electronic  equipment. 
Experience  in  SigC,  Navy  and  AF  data,  including  SAGE. 
Also  experience  in  committee  establishing  E/E  Item  identi¬ 
fication  standardization,  H  6-1,  for  OASD.  Fluid,  lucid,  ac¬ 
curate  presentation  to  meet  all  MIL  specs.  Box  141. 


Navy  Flag  Officer  with  over  30  years’  naval  service  and 
two  years’  experience  as  a  civilian  public  relations  officer, 
company  executive  and  member  board  of  directors  available 
for  executive  or  managerial  position.  Box  142. 

LCDR  USN  (Ret)  (Ex-WO) — 28  years’  experience  electron- 
ics-communications-installation /maintenance  —  some  design / 
sales  experience — desires  association  with  U.  S.  firm — Resi¬ 
dent  England  but  will  return  U.  S.  for  short  indoctrination 
period  if  necessary.  Box  143. 

U.  S.  ARMY  ELECTRONIC  PROVING  GROUND 
FORT  HUACHUCA,  ARIZONA 

VACANCY  LIST 


1  Supervisory  Electronic  Engineer  (General) . GS-855-14 

2  Supervisory  Electronic  Engineers  (General) . GS-855-I3 

1  Electronic  Engineer  (General) . . GS-855-13 

1  Electronic  Engineer  (General)  . GS-855-12 

1  Management  Analyst  (Digital  Computer  Systems) 

GS-303-13 

1  Supervisory  Military  Intelligence  Analyst . GS-134-1I 

1  Electronic  Technician  . GS-167I-9 

1  Illustrator  . . . GS- 1020-9 

1  Management  Analyst  _ _ GS-303-9 


1  Supervisory  Tabulating  Equipment  Operator . GS-359-9 
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The  Air  Force  has  even  turned  over 
to  ITT  the  all-important  job  of  operat¬ 
ing  and  maintaining  the  Distant  Early 
Warning  radar  network  in  the  Arctic, 
(the  “DEW LINE”). 

Perhaps  the  missiles  will  never 
come.  But  if  they  do— countermeasures 
will  be  needed  to  make  them  miss.  ITT 
is  working  day  and  night  to  make  sure 
the  countermeasures  will  be  ready. 


for  more  than  15  years.  Today,  no  less 
than  156  engineers  at  one  ITT  labo¬ 
ratory  alone  are  working  on  counter¬ 
measures  and  nothing  else. 

This  much  can  be  told.  A  number  of 
countermeasures  exist  today.  Others 
are  being  perfected.  Still  others  are 
being  at'arted  from  scratch— to  be 
ready  for  whatever  tomorrow  may 
bring. 

Many  tools- many  skills 

Many  tools  are  being  used— radar,  in¬ 
frared,  chemicals,  others.  Many  skills 
are  required— in  physics,  metallurgy, 
astronautics,  as  well  as  electronics. 
And  thousands  of  ITT  technicians  and 
artisans  are  working  in  these  fields. 

This  is  one  of  the  big  assignments 
the  Department  of  Defense  has  asked 
ITT  to  tackle.  Guiding  and  controlling 
our  missiles  is  another.  Testing  and 
launching  them,  too,  and  building 
communications  between  missile  fa¬ 
cilities. 


Missile  warfare  may  never  come  .  .  . 

BUT  IF  IT  DOES -then  what? 

Is  there  something  we  can  do  to 
stop,  deflect  or  destroy  an  enemy  mis¬ 
sile  screaming  down  from  outer  space 
—  at  a  speed  that  staggers  comprehen¬ 
sion-carrying  a  warhead  that  can 
obliterate  its  target? 

WeVe  only  a  few  minutes  to  act. 
Can  we  send  an  electronic  bullet  into 
its  computing,  calculating  brain?  Can 
we  blind  its  radar  eyes?  Can  we  throw 
a  meteoric  roadblock  in  its  path?  Can 
we  fool  it  into  committing  suicide? 

The  answers  are  found  in  secret 
devices  and  systems  called  “counter- 
measures”— designed  to  make  missiles 
miss. 

Electronic  countermeasures. 

''  Other  kinds,  too 

Many  brilliant  minds  are  working  on 
the  problem— including  top  scientists 
and  engineers  at  ITT  who  have  been 
researching,  devising,  inventing  .  .  . 


.  .  .  the  largest  American-owned  world-wide 
electronic  and  telecommunication  enterprise, 
with  80  research  and  manufacturing  units,  14 
operating  companies  and  128,000  employees. 


international  telephone  and  telegraph  corporation  er  Broad  8tr««t,  N«w  York  N.Y. 
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AFCEA 

1624  Eye  Street,  NW 
Washington  6,  D.  C. 
Phone:  EXeculive  3*3033 

OFFICERS 

President 

Frederick  R.  Furth* 

Ist  Vice-President 

Lt.  Gen.  Janies  D.  O'Connell 
USA* 

2nd  Vice-President 

Rear  Adm.  Frank  Virden, 
USN* 

3rd  Vice-President 

Maj.  Gen.  Harold  W.  Grant, 
USAF* 

4th  Vice-President 
John  W.  Inwood 
5th  Vice-President 

Renjamin  H.  Oliver,  Jr. 
General  Counsel 
Ralph  L.  Walker 
Executive  Vice  President 
Wilfred  B.  Goulet! 

Secretary 

Julia  B.  Godfrey 
Treasurer 

Thomas  B.  Jacocks 


groups  as  the  Armed  Forces  Coitit 
nications  and  Electronics  Associati 
for  its  important  contributions  to  r 
nation’s  defense  program  by  enabli 
military  and  industry  to  be  kept  c( 
stantly  informed  through  its  Mi 
tary/Industry  cooperation  and  awai 
ness  of  the  technological  advances 
they  arise.” 


AFCEA  Man  Wins  Publicity  Award 

Capt.  Harold  Copperman,  Public 
Information  Officer  for  the  353rd 
USAR  Civil  Affairs  Military  Govern¬ 
ment  Area  Headquarters  “A”  re¬ 
ceived  the  Publicity  Club  of  New 
York’s  highest  award  for  outstanding 
contributions  to  the  publicity  profes¬ 
sion  and  our  nation’s  defense  pro¬ 
gram. 

Capt.  Copperman  was  commended 
for  his  achievements  and  creative  ap¬ 
plication  of  publicity  towards  the  de¬ 
velopment  of  Military/Industry  liai¬ 
son,  international  friendship  and  un¬ 
derstanding,  and  increased  awareness 
of  Civil  Affairs  Military  Government. 

After  accepting  the  award,  Capt. 
Copperman  stressed  the  need  for 
Military/Industry  cooperation.  He 
cited  the  activities  of  Adm.  Ellery 
W.  Stone,  AFCEA  member  and 
President  of  the  American  Cable  & 
Radio  Corporation,  as  an  outstand¬ 
ing  example  of  individual  and  cor¬ 
porate  Military/Industry  coopera¬ 
tion.  He  also  commended  the  activi¬ 
ties  of  “such  outstanding  professional 


The  association’s  annual  awards  i 
the  Military  and  Naval  Academies  th 
year  consisted  of  transistor  portabl 
radios  donated  through  the  courtesy  < 
the  Westinghouse  Electric  Corporatioi 
charter  group  member  of  the  AFCEi^ 

The  prize  at  West  Point  was  awarde 
to  Cadet  Dan  A.  Bookhart  as  the  gra( 
uating  cadet  with  the  highest  rating  i 
electrical  engineering.  AFCEA  Pres 
dent  F.  R.  Furth  made  the  official  pn 
sentation. 

At  Annapolis,  the  winner  was  Mic 
shipman  Bruce  McCandless,  II,  wh 
had  the  highest  rating  in  the  electronic 
course.  Rear  Admiral  Gordon  L.  Ca‘ 
well,  USN  (Ret.),  made  the  presenta 
tion  on  behalf  of  the  Association. 


DIRECTORS 

1959 

George  W.  Goddard 
WiBiam  J.  HaBigan 
WiBiam  Kahler 
Frederick  R.  Lack 
Walter  P.  Marshall 
Raymond  C.  Maude 
Henry  J.  McDonald 
Ellery  W.  Stone 

1960 

Francis  L.  Ankenbrandt 
Percy  G.  Black* 

Theodore  S.  Gary 
John  J.  Hanselman 
Charles  F.  Home 
David  R.  Hull 
J.  Harry  LaBrum 
David  Saraoff 

1961 

Harry  E.  Austin 
Roland  C.  Davies 
E.  K.  Foster 
Francis  H.  Lanahan 
Joseph  R.  Redman* 

Robert  C.  Sprague 
W.  W.  Watts* 

Frank  W.  Wozencraft 

1962 

George  W.  Bailey 
Theodore  L.  Bartlett 
Maj.  Gen.  Gordon  A.  Blake. 
USAF 

B.  S.  Gilmer 
Joseph  E.  Heinrich* 

John  R.  Howland* 

Fred  E.  Moran 
Donald  C.  Power 
The  President  and  Vice-Presidents 
are  ex-officio  members  of  the  Board 
of  Directors. 


AFCEA  President 
Frederick  R.  Furth 
presents  a  porta¬ 
ble  radio  to  Ca¬ 
det  Dan  A.  Brook- 
hart  tor  the  high¬ 
est  rating  in 
Electrical  Engi¬ 
neering,  This 
award  was  first 
presented  in 
1948. 


Rear  Admiral 
Gordon  L.  Cas¬ 
well.  USN  (Ret), 
representative 
and  member  of 
AFCEA  presents 
a  portable  radio 
to  M  id  shipman 
Bruce  McCand¬ 
less.  II.  who  had 
the  highest  rat¬ 
ing  in  the  elec¬ 
tronics  course. 


Past  Presidents 
David  Saraoff 
Frederick  R.  Lack 
Theodore  S.  Gary 
William  J.  Halligan 
W.  Walter  WatU* 

Joseph  R.  Redman* 

Gemge  W.  Bailey 
Percy  G.  Black* 

^Executive  Committee  Member. 
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RECONNAIS8ANCE  SYSTEMS  Bulova-dmlop^d  miniaturized  sensor 
packages,  geared  to  specific  tactical  missions,  feed  combat  surveillance 
data  to  Bulova  analysis  and  display  systems.  Camera,  infra-red.  TV  and 
radar  techniques,  combined  and  integrated,  aid  decision-making  on  land 
and  in  space.  Satellite  applications?  Unlimited! 


TEST  INSTRUMENTS  Bulova's  rugged  Tachometer  Tester  for  all  jet  and 
reciprocating  systems  meets  MIL-T-945A  requirements  — is  accurate  to 
0.1%  with  engines  on  or  off.  Simple  to  operate  and  maintain,  this  field 
unit  also  serves  in  maintenance  depots.  Precise  Bulova  testers  include 
the  dual  purpose  Torqmeter— a  dynamometer  or  calibrated  torque  source 


Bulova’s  capability  helps  to  solve 

today's  most  challenging  problems 


as  Mid- 
H,  who 
ctronics 
L.  Cas- 
resenta- 


With  dynamic  imagination,  Bulova’s  capa¬ 
bility  has  invaded  the  often  uncharted 
technological  areas  to  originate  many 
modern-day  miracles  in  miniaturized  sys¬ 
tems  and  components. 

Here  is  a  proven  capability  ready  to  assist 
you  from  concept  to  mass  production.  For 
full  information,  write  Department  G.I.S.-2. 


To  conceive,  develop  and  manufacture  a 
broad  range  of  advanced  electronic  and 
electro-mechanical  devices. ..this  is  the 
Bulova  capability. 

Meeting  the  needs  of  defense  and  industry 
is  an  unusually  creative  group  of  scientists, 
engineers  and  technicians,  backed  by  80 
years'  experience  in  precision  production. 


sidenf 
Furfh 
porfo- 
3  Co- 
^rook~ 
high- 
7  in 
ngi- 

This 

first 


w  a^t  ch  company 
BULOVA  RESEARCH  AND  DEVELOPMENT  LABORATORIES,  INC 

BULOVA  PARK  -  JACKSON  HEIGHTS  -  NEW  YORK 


INFRA-RED  SYSTEMS  Bulova's  IR  illuminators  put  unsaan  spotlights 
on  night  objactivas.  Bulova's  davalopmant  capability  axtands  to  firs 
control  systems  that  datact.  track  and  automatically  lock  on  target. 
Designed  for  accuracy  and  simplicity,  these  high  resolution  units  will 
serve  our  nation's  land,  sea  and  air  forces. 


INFRA-RED  COMPONENTS  Bulova's  advanced  IR  projects  include 
mosaic  cells  that  will  automatically  filter  out  unwanted  wave  lengths 
and  picture  targets  clearly  against  any  background.  Bulova  infra-red  R&O 
covers  lead  selenide  and  lead  sulfide  cells,  missile  seeker  cells,  reticles, 
filters  and  thermistor  bolometers... for  defense  and  industry. 
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The  First  Army  Military  Affiliate 
Radio  System  (MARS)  Technical 
Net  resumes  operation  with  the  first 
of  its  new  series  of  technical  sym¬ 
posiums  for  amateur  radio.  The  net 
operates  on  single  sideband  (upper 
sideband)  on  4030  kc,  each  Wednes¬ 
day  evening  at  9  PM  (EDT). 

The  purpose  of  this  net  is  “The 
Dissemination  of  Technical  Knowl¬ 
edge  by  Radio  Communication.”  Se¬ 
lected  speakers  from  the  electronic 
and  communications  field  give  talks 
followed  by  a  question  and  answer 
session.  Stations  will  call  in  from  all 
parts  of  the  first  and  second  amateur 
areas  in  the  northeastern  U.  S. 

Ed  Filler,  W2KPQ,  of  Whitestone, 
Long  Island,  who  is  the  technical  di¬ 
rector  and  net  control  station,  states 
that  the  talks  should  be  heard  within 
a  radius  of  1,000  miles  of  New  York 
City.  John  Novak,  K2KUC,  of  Clif¬ 
ton,  New  Jersey,  is  the  alternate  net 
control  station. 

Speakers  for  September  include: 

Sept.  3:  “Fifty  Years  of  Reminis¬ 
cence  in  Radio”  by  Emil  J.  Simon, 
Electronic  Engineer  and  Consultant 
(Former  Assistant  to  Lee  De  Forest). 

Sept.  10:  “Features  of  Modern 
Amateur  SSB  Equipment”  by  Ernest 
W.  Pappenfus,  Engineering  Dept. 
Head,  Collins  Radio  Company. 

Sept.  17:  “Applications  of  Incre- 
ductor  High  Frequency  Saturable  Re¬ 
actors”  by  Carl  G.  Sontheimer,  Ex¬ 
ecutive  Vice  Pres.,  and  Herbert  F. 
Spirer,  Asst.  Chief  Engineer,  CGS 
Laboratories,  Inc. 

Sept.  24:  “Auditory  Test  Equip¬ 
ment  for  the  Blind  Radio  Amateur 
And  Technician”  by  Robert  Gunder¬ 
son,  W2J10,  Editor,  Braille  Technical 
Press. 

Speakers  for  October  will  include: 

Oct.  1 :  “Engineering  the  White 
Alice  Network”  by  Robert  B.  Stacker, 
Supt.  Systems  Engineering,  Defense 
Projects  Division,  Western  Electric 
Company. 

Oct.  8 :  “Characteristics  of  SSB 
Power  Amplifier  Circuits”  by  War¬ 
ren  B.  Bruene,  Technical  Consultant, 
Collins  Radio  Company. 

Oct.  15:  “Technical  Facilities  of 
Radio  Free  Europe”  by  Claude  M. 
Harris,  Director  of  Engineering,  Ra¬ 
dio  Free  Europe. 

Oct.  22:  “Application  of  Tran¬ 
sistors  to  Power  Supply  Equipment” 
bv  Sidney  Moskowitz,  Vice  Pres., 
Electronic  Research  Associates,  Inc. 

Oct.  29:  “Maser  Amplifiers  and 
Oscillators”  by  Dr.  Gerhard  Weibel, 
Section  Head,  Submillimeter  Re¬ 
search  Section,  Sylvania  Electric 
Products  Co.,  Inc. 


rour  load... 

^  Your  Load  Capacity 


Here  is  a  new  high  in  rigid  coaxial  transmission  line  ef¬ 
ficiency  and  performance!  Now  Prodelin  has  applied  its  field- 
proved,  reactance-compensated  teflon  pin  insulator  support 
within  aluminum  outer  conductors. 

This  service-tested  construction  technique  provides  con¬ 
stant  broadband  impedance  characteristics  consistent  with 
high  power  handling  capability  and  low  VSWR  .  .  .  and 
aluminum  offers  strength,  corrosion-resistance,  lightweight,  t 
and  handling  ease.  < 

VHF  SERIES  *‘700**  teflon  pin  supported  inner  conductor 
UHF  SERIES  ''900''  service  tested  reactance  compensated 
inner  conductor  support 


Both  series  lines  are  available  in  the  3’/4",  614**  and  10' 

50  and  75  ohm  impedances.  EIA  (RETMA)  flanges  are  available. 


FOR  MILITARY  AND  COMMERCIAL  SERVICES 


•  Highest  Power  Handling 
e  Low  VSWR 
e  Performs  up  to  250<*C 
e  Constant  50  or  75  ohm  Impedance 


e  Corrosion  Resistant 
e  High  Tensile  Strength 
e  Lightweight,  Easy  to  Handle 
e  Little  Maintenance  Required 


WRITE  TODAY 
FOR  TECHNICAL  BULLETIN 


kS  ond  TRANSA1I55/, 


NEW  JERSE'^ 


^^^^^^^^^^****'***'^*^**^^  307  Bergen  Ave.,  Kearny,  N.  J 

Manufacturer  of  the  World's  Finest  Air  Dielectric  Transmission 
Lines,  Connectors,  and  Associated  Components 
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SWITCHING 

DIODE 


NEW  PROM  SPERRY  is  this  high-temperature  S-130 
series  silicon  diode  which  gives  you  greater  current¬ 
handling  capability  than  germanium  diodes  —  with 
no  sacrifice  in  recovery  time! 

Check  for  yourself  the  performance  characteris¬ 
tics  of  this  new  diode  in  the  graphs  at  left . . .  then 
compare  them  with  our  minimum  specifications 
below. 

•  PAST  RECOVERY.  Maximum  recovery  time  is 
0.8  microseconds  to  return  to  10  K  ohms. 
Recovery  test  switches  from  a  forward  current  2 
microsecond  pulse  of  500  ma,  to  a  reverse  voltage 
of  —50  volts  with  a  loop  impedance  of  1  K  ohm. 

•  NIGH  PORWARD  CONDUCTANCE.  The  for¬ 
ward  current  specification  is  400  ma  at  25°  C 
with  1.0  volt  maximum  drop  under  static  (d-c) 
conditions.  Conductivity  increases  with  tempera¬ 
ture  —  diagram  shows  typical  “x-y”  plots  at  25° 
and  150°  C. 

•  LOW  LEAKAGE  at  high  inverse  voltage.  Spec¬ 
ification  at  25°  C  is  maximum  0.25  /xa  at 
rated  voltages. 

•  NIGH  INVERSE  VOLTAGE.  Saturation  volt¬ 
ages  can  be  supplied  in  a  range  from  40  to 
200  volts  for  this  high  current  series. 

•  HIGH-TEMPERATURE  OPERATION. Typically, 
leakage  current  is  no  greater  than  30  /ta  at 
working  inverse  voltage  and  150°  C.  Diodes  are 
rated  for  both  operation  and  storage  at  tempera¬ 
tures  from  —65°  to  +150°  C. 


SEMICOHDUCTOR  DIVISIOH 


SPERRY  RAND  CORPORATION 
South  Norwalk,  Connecticut 

ADDRESS  ALL  INQUIRIESi  Marketing  Department, 
Great  Neck,  N.  Y.,  or  Sperry  Gyroscope  offices  in 
Brooklyn,  Cleveland,  Seattle,  San  Francisco,  Los 
Angeles,  New  Orleans,  Boston,  Baltimore,  Philadelphia. 
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The  history  of  Capitol  Radio  Engineering  Institute  is 
replete  with  evidence  of  determination  not  to  stand  still 
.  . .  but  rather  to  go  forward— constantly. 

And  now  in  1958,  two  more  far-reaching  develop¬ 
ments  at  CREI: 


1927 — The  first  advanced  course  in  Practical  Radio 
Engineering. 


•  CREI  Atomics,  a  Division  of  CREI,  devised  to  meet 
the  growing  need  for  advanced  home  study  education 
in  Nuclear  Engineering  Technology  for  engineering 
and  technical  personnel  in  industry,  government  and 
military  service.  Details  and  course  outlines  now 
ready.  Inquiries  invited. 

•  CREI  European  Division.  In  July,  1958  a  branch 
was  opened  in  London,  England,  for  CREI  European 
operatiojis.  Now  for  the  first  time  CREI  advanced 
professional  electronic  education  is  available  in  sterling 
and  other  European  currency  countries.  This  overseas 
operation  is  under  the  direction  of  Arthur  F.  R.  Cotton. 
So  the  pattern  is  plain.  CREI  feels,  and  acts  on  a 
strong  sense  of  obligation — to  perceive  the  needs  of 
industry  and  of  the  armed  services,  over  as  wide  an 
area  as  possible  .  .  .  and  to  strive  with  all  its  resources 
to  meet  those  needs.  But  the  job  does  not  end  there. 
As  these  needs  change;  as  man’s  horizons  and  frontiers 
move  outward  and  upward;  as  the  educational  needs 
of  industry  expand  .  .  .  CREI  makes  it  a  point  to 
change,  to  move,  to  expand.  We  pledge  ourselves  to 
increasing  effort,  so  that  we  may  continue  to  warrant 
the  confidence  of  industry  and  the  military — whose 
every  challenge  it  has  been  our  privilege  to  meet. 


1941 — The  first  private  pilot  course  for  radio  mechan¬ 
ics  for  the  U.  S.  Army  Signal  Corps. 

1943 — CREI  supplied  more  than  300,000  texts  to  the 
U.  S.  Navy  in  a  special  course  for  radio  technicians  in 
the  South  Pacific. 


World  War  II — CREI  was  first  private  school  of  less 
than  four  year  degree  level  to  participate  in  the  ESMWT 
program  of  the  U.  S.  Office  of  Education. 


1943_CREI  was  a  founder-member  of  the  National 
Council  of  Technical  Schools,  which  first  established 
scholastic  and  business  standards  for  that  essential  area 
of  technical  education. 


1944 —  CREI  offered  first  large  scale  porgram  of  indi¬ 
vidual  progress  residence  instruction  ever  offered  by  any 
institution  of  higher  education. 

1945 —  CREI  was  one  of  the  first  three  technical  in¬ 
stitutes  to  have  its  curricula  accredited  by  the  Engi¬ 
neers’  Council  for  Professional  Development. 


1946 — CREI  instituted  group  training  programs — 
how  used  by  companies  representing  the  cream  of  the 
electronics  and  aviation  industries. 


Including  these  Divisions: 

_  CREI  Atomics 

CREI  European  Division 
Holmes  Institute 

3224  -  16th  St.,  N.  W. 
Washington  10,  D.  C. 

European  Cable  Address: 
iSiii  CREI  London 


1955 — CREI  included  in  all  its  technical  courses  a 
section  on  Leadership  training  administered  by  the 
Holmes  Institute  Division  of  CREI  ...  to  help  manage¬ 
ment  in  its  search  for  healthy  attitudes  of  cooperation 
and  leadership. 

1957 — CREI  instituted  direct  personal  supervision  for 
home  study  final  exams. 
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ROTC  AWARDS -1958 


The  Association  takes  great  pleasure  in  announcing  the  names  of  the  winners  of 
the  Armed  Forces  Communications  and  Electronics  Association  Gold  Medal  Honor 
Awards.  These  medals  are  awarded  annually  to  outstanding  senior  Army  ROTC, 
Navy  ROTC,  and  Air  Force  ROTC  students  majoring  in  Electrical  Engineering.  Se¬ 
lection  is  made  by  the  Military  Staff  and  the  Dean  of  Engineering  of  the  respective 
university  or  college.  Some  of  the  criteria  for  selection  include  proficiency  in  educa¬ 
tion  and  leadership,  moral  character,  and  participation  in  recognized  campus  activi¬ 
ties — all  to  a  high  degree. 

In  addition  to  the  Gold  Medal,  the  award  includes  a  certificate,  a  yeaFs  member¬ 
ship  in  AFCEA,  and  a  subscription  to  SIGNAL  Magazine,  the  official  journal  of  the 
Association. 


A  &  M  College  of  Texas 
Carl  Zeitler,  Jr.,  Army 
Phil  D.  Fisher,  Air  Force 
Alabama  Pol3rtechnic  Institute 
James  S.  White,  Army 
James  R.  Clinton,  Navy 

California  Institute  of  Technology 
David  E.  Wallis,  Jr.,  Air  Force 
Carnegie  Institute  of  Technology 
Richard  L.  Hartman,  Army 
Richard  J.  Ravas,  Army  (jr.) 

Carl  L.  Julian,  Army  (soph.) 

Case  Institute  of  Technology 
Donald  V.  Buyansky,  Air  Force 
The  Citadel 

D.  T.  Batson,  Air  Force 

The  City  College  of  New  York 
Peter  M.  Hahn,  Army 
Clarkson  College  of  Technology 
Elliot  J.  Moulton,  Army 
Clemson  Agricultural  College 
Charles  H.  Horne,  Army 
James  H.  Galloway,  Air  Force 
Colorado  State  University 
Edward  D.  Frease,  Air  Force 
Columbia  University 
Floyd  H.  Hollister,  Navy 
Cornell  University 
W  illiam  J.  Balet,  Army 
Jerry  G.  Poll,  Air  Force 
Richard  A.  Ball,  Navy 

Davis  and  Elkins  College 
Harold  L.  Arner,  Air  Force 
Drexel  Institute  of  Technology 

E.  Winfield  Platt,  Jr.,  Army 

Duke  University 

Darryl  W.  Copeland,  Air  Force 
Robert  B.  Brownell,  Navy 

Evansville  College 

Kenneth  E.  Neywick,  Air  Force 

George  Washington  University 
Jorge  M.  Ramirez,  Air  Force 
Georgia  Institute  of  Technology 
Glen  D.  Falcon,  Army 
Robert  H.  Oberlies,  Air  Force 
John  M.  Cochran,  Jr.,  Navy 


Illinois  Institute  of  Technology 
Alan  L.  Friedlander,  Air  Force 
Frank  L.  Marek,  Navy  ^ 

Iowa  State  College  of  A&MA 
Louis  J.  Weinbeck,  Army 
Ronald  J.  Quayle,  Air  Force 

Johns  Hopkins  University 

Donald  B.  Griggs,  Army 

Kansas  State  College 
Dale  R.  LumJ^Army 
Gaylord  M.  Stunkel,  Air  Force 

Lafayette  College 
John  H.  Taylor,  Army 
Louisiana  Polsrtechnic  Institute 
Arthur  M.  Stracener,  Jr.,  Air  Force 
Louisiana  State  University 
Leslie  E.  Broussard,  Jr.,  Army 
Air  Force  winner  not  reported 
Lowell  Technological  Institute 
Joseph  L.  Poirier,  Air  Force 
Loyola  University  of  Los  Angeles 
Nicholas  J.  LoCascio,  Air  Force 

Manhattan  College 
Joseph  H.  Binsack,  Air  Force 
Marquette  University 
Roy  E.  Farmer,  Army 
Robert  B.  Hurley,  Navy 
Massachusetts  Institute  of  Technology 
Richard  M.  Gottlieb,  Army 
Stuart  N.  Mapes,  Jr.,  Air  Force 
Michigan  College  of  Mining  and 
Technology 

Fred  L.  Farnsworth,  Army 
Daniel  W.  Hazebrook,  Air  Force 
Michigan  State  University 
John  C.  Eidson,  Army 
Kenneth  I.  Gustafson,  Air  Force 
Mississippi  State  College 
Robert  L.  Johnson,  Army 
Montana  State  College 
Robert  J.  Roy,  Air  Force 

Newark  College  of  Engineering 

Bohdan  D.  Woloshyn,  Air  Force 

New  York  University 

John  K.  Aho,  Army 


North  Carolina  State  College  of  AAE 
William  C.  Roberson,  Jr.,  Army 
James  W.  Harrill,  Air  Force 
North  Dakota  Agricultural  College 
Terry  S.  Cory,  Army 
Gary  L.  Stadtlander,  Air  Force 
Northeastern  University  . 

Donald  L.  Johanson,  Army 
Paul  A.  Donato,  Army  (jr.) 

Stephen  P.  Baranowski,  ^rmy( soph.) 
Norwich  University 
Dan  Hooker,  Army 

Ohio  State  University 
Theodore  E.  Luke,  Army 
Robert  L.  Sharp,  Navy 
Ohio  University 
Ralph  L.  Miller,  Jr.,  Army 
Oklahoma  State  University 
Stanley  E.  Snipes,  Army 
John  Stakle,  Jr.,  Air  Force 
Oregon  State  College 
John  L.  Wright,  Army 
Ronald  B.  Walker,  Air  Force 
Donald  G.  Bowman,  Navy 

Pennsylvania  State  University 
Joseph  A.  Matos,  Jr.,  Army 
Ralph  J.  Maruca,  Jr.,  Air  Force 
Thomas  D.  Turner,  Navy 
Polsrtechnic  Institute  of  Brooklsm 
Jerome  Pazer,  Army 
Princeton  University 
John  L.  Heckscher,  Air  Force 
Joseph  W*.  Upton,  Jr.,  Navy 

Purdue  University 
John  Tredwell,  Army 
Garry  L.  Anderson,  Air  Force 
Robert  C.  Yost,  Navy 

Rensselaer  Polsrtechnic  Institute 
Leslie  S.  Kirschner,  Army 
Donald  C.  Flemming,  Air  Force 
Joseph  A.  D’Appolito,  Navy 
Bice  Institute 
Herbert  L.  Dozier,  Jr.,  Navy 
Rose  Polsrtechnic  Institute 
Norman  C.  Grimshaw,  Army 
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Ratgers  University 
Robert  S.  Miller,  Army 
Karsten  Dierk,  Air  Force 

Saint  Louis  University 
Urban  A.  Daniel,  Jr.,  Air  Force 
South  Dakota  School  of  Mines  & 
Technology 

Everett  R.  Kjerulff,  Army 
South  Dakota  State  College  of  A&MA 
Charles  P.  Eggen,  Air  Force 
Stanford  University 
Frank  K.  C.  Milstead,  Jr.,  Army 
Robert  L.  North,  Air  Force 
William  L.  Duke,  Navy 
State  College  of  Washington 
David  T.  Stephenson,  Army 
G.  A.  Nelson,  Air  Force 
State  University  of  Iowa 
John  M.  Price,  Army 
Syracuse  University 
Francisco  Torregrosa,  Air  Force 

Tennessee  Polsrtechnic  Institute 
Thomas  E.  Barrett,  Army 
Texas  College  of  Arts  and  Industries 
Knut  A.  Johanson,  Jr.,  Army 
Tufts  University 

Walter  E.  Bosselmann,  Jr.,  Air  Force 
Richard  E.  Poppele,  Navy 

Union  College 

Richard  E.  Squillace,  Air  Force 
University  of  Akron 
Bernard  D.  Estafen,  Air  Force 
University  of  Albania 
James  0.  Horsmy,  Army, 

University  of  Arkansas 
James  Manville,  Army 
Martin  B.  Moix,  Jr.,  Air  Force 
University  of  California  (Berkeley) 
Thomas  0.  Moore,  Army 
John  C.  Wiesner,  Air  Force 
University  of  California  (L.  A.) 

Wallace  M.  Gillman,  Air  Force 
University  of  Cincinnati 
Richard  E.  Holmes,  Air  Force 
University  of  Colorado 
Cloyd  E.  Marvin,  Army 
William  G.  Fink,  Navy 
University  of  Connecticut 
Frank  M.  Avillar,  Army 
University  of  Dayton 
Thomas  J.  Hessler,  Army 
University  of  Delaware 
Michael  T.  Klapinsky,  Army 
University  of  Detroit 
Frank  J.  Hrach,  Army 
University  of  Florida 
Paul  A.  Braun,  Army 
James  R.  Fyke,  Air  Force 
University  of  Idaho 
Rodney  O.  Brink,  Army 
University  of  Illinois 
Robert  E.  Eggers,  Army 
Charles  R.  Mayer,  Navy 
University  of  Kansas 
Gary  L.  Ludwig,  Air  Force 
University  of  Kentucky 
John  T.  Martin,  Air  Force 
University  of  Louisville 
George  R.  Sotsky,  Navy 
University  of  Maine 
Edwin  M.  Batson,  Army 
University  of  Maryland 
Theodore  R.  Mount,  Air  Force 


University  of  Massachusetts 
Richard  S.  Fursa,  Army 
Robert  T.  Foley,  Air  Force 
University  of  Michigan 
Samuel  R.  Ward,  Navy 
University  of  Minnesota 
Ross  E.  Judkins,  Army 
Maurice  S.  Jo,  Air  Force 
Gerald  J.  Gustafson,  Navy 
University  of  Missouri 
Randolph  M.  Wright,  Army 
Donald  K.  Kirby,  Air  Force 

University  of  Nebrn.ska 
Carter  E.  Duncan,  Air  Force 
University  of  Nevada 
John  S.  North,  Army 
University  of  New  Hampshire 
John  E.  Rasmussen,  Air  Force 
University  of  North  Dakota 
Van  K.  Carlson,  Army 
University  of  Notre  Dame 
Robert  J.  Whearty,  Air  Force 
William  T.  Lynch,  Navy 
University  of  Oklahoma 
George  D.  Pasquella,  Army 
Sampson  L.  Wilhite,  Jr.,  Navy 
University  of  Pennsylvania 
Robert  H.  Katzive,  Air  Force 
Richard  G.  Kauffman,  Navy 
University  of  Pittsburgh 
James  J.  Gatto,  Army 
Joseph  M.  Senyk,  Air  Force 
University  of  Rhode  Island 
Donald  B.  Dinger,  Army 
University  of  Santa  Clara 
George  J.  Bukow,  Army 
University  of  South  Carolina 
Olin  D.  Haynes,  Navy 
University  of  Tennessee 
Robert  L.  Seaman,  Army 
Billy  M.  Adair,  Air  Force 
University  of  Texas 
James  A.  Loynd,  Air  Force 
Byron  Adams,  Navy 
University  of  Virginia 
James  A.  Cothran,  Army 
William  S.  Hall,  Air  Force 
Charles  C.  Rodeffer,  Navy 
University  of  Washington 
Frank  R.  Holmstrom,  Array 
Fredric  C.  Dunlap,  Air  Force 
Craig  Hosterman,  Navy 
University  of  Wisconsin 
Thomas  S.  Stafford,  Army 
Jon  R.  Hobbs,  Air  Force 
Robert  B.  Heiple,  Navy 
University  of  Wyoming 
Thomas  W.  Rutten,  Air  Force 

Vanderbilt  University 
Frank  H.  Mason,  III,  Navy 
Villanova  University 
David  E.  Borcik,  Navy 
Virginia  Military  Institute 
John  B.  Payne,  III,  Air  Force 
Virginia  Polsrtechnic  Institute 
Thomas  S.  Lewis,  Army 
James  A.  Broaddus,  Air  Force 

Washington  University 
Robert  J.  Scbwartz,  Army 
Douglas  F.  Shane,  Air  Force 
West  Virginia  University 
Dennis  R.  Jones,  Army 
Worcester  Polsrtechnic  Institute 
Michael  S.  Gutman,  Army 


Pictured  on  the  opposite  paj 
are  some  of  the  ROTC  awai 
winners.  They  are,  reading  froi 
top  to  bottom  and  left  to  right 

Top  Rotj 

Wallace  M.  Cillman,  Air  Force 
University  of  California  (LA.) 

Frederic  C.  Dunlap,  Air  Force 
University  of  Washington 

Joseph  A.  Matos,  Jr.,  Army, 
Pennsylvania  State  University 

Second  Row 

Richard  E.  Poppele,  Navy, 
Tufts  University 

John  K.  Aho,  Army,  New  York 
University 

Ronald  B.  Walker,  Air  Force, 
Oregon  State  College  _ 

Third  Row 

James  A.  Loynd,  Air  Force, 
University  of  Texas 

Frank  K.  C.  Milstead,  Jr., 
Army,  Stanford  University 

John  Stakle,  Jr.,  Air  Force, 
Oklahoma  State  University 

Edward  D.  Frease,  Air  Force, 
Colorado  State  University 

Fourth  Row 

James  H.  Calloway,  Air  Force, 
Clemson  Agricultural  College 

Thomas  W.  Rutten,  Air  Force, 
University  of  Wyoming 

Robert  J.  Whearty,  Air  Force, 
University  of  Notre  Dame 

Fifth  Row 

Fred  L.  Farnsworth,  Army, 
Michigan  College  of  Mining  and 
Technology 

John  Tredwell,  Army 
Robert  C.  Yost,  Navy 
Carry  L.  Anderson,  Air  Force, 
Purdue  University 

Cary  L.  Ludwig,  Air  Force, 
University  of  Kansas 
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AFCEA  Group  Members 

Communications — Electronics — Photography 

Listed  below  are  the  firms  who  are  group  members  of  the  Armed  Forces  Communications  and  Electronics  Association,  By  thei 
membership  they  indicate  their  readiness  for  their  share  in  Industry's  part  in  national  security.  Each  firm  nominates^  several  o 
Hs  key  employees  or  officials  for  individual  membership  in  AFCEA,  thus  forming  a  group  of  the  highest  trained  men  in  the  elec 
tronics  and  photographic  fields,  available  for  advice  and  assistance  to  the  armed  services  on  research,  development,  manufacturl 


Acme'Danneman  Co.,  Inc. 

Admiral  Corp. 

Aircraft  Radio  Corp. 

Allied  Control  Co.,  Inc. 

Allied  Radio  Corp. 

American  Cable  &  Radio  Corp. 
American  Institute  of  Electrical 
Engineers 

American  Machine  &  Foundry  Co. 
American  Radio  Relay  League 
American  Telephone  &  Telegraph  Co. 
American  Telephone  &  Telegraph  Co., 
Long  Lines  Dept. 

Ampex  Corp. 

Amphenol  Electronics  Corp. 

Anaconda  Wire  &  Cable  Co. 

A.  R.  F.  Products,  Inc. 

Arnold  Engineering  Co. 

Atlas  Film  Corp. 

Atlas  Precision  Products  Co. 

Automatic  Electric  Co. 

Automatic  Electric  Sales  Corp. 
Automatic  Telephone  &  Electric  Co., 
Ltd. 

Autonetics,  Division  of  North  American 
Aviation,  Inc. 

Barry  Controls,  Inc. 

Bell  A  Gossett  Co. 

Bell  Telephone  Company  of  Pa. 

Bell  Telephone  Laboratories,  Inc. 
Bendix  Radio  Division,  Bendix  Avia¬ 
tion  Corp. 

Bliley  Electric  Co. 

Bomac  Laboratories,  Inc. 

British  Tliomson-Honston  Co.,  Ltd. 
Bmno-New  York  Industries  Corp. 
Bnrrongha  Corp. 

California  Water  A  Telephone  Co. 
Cambridge  Thermionic  Corp. 

Capitol  Radio  Engineering  Institute, 
Inc. 

Carolina  Telephone  A  Telegraph  Co. 
Central  Technical  Institute 
Chesapeake  A  Potomac  Tel.  Co. 
Cincinnati  A  Suburban  Bell  Tel.  Co. 
Close  Associates,  Inc. 

Collins  Radio  Co. 

Columbia  Broadcasting  System,  Inc. 
Contraves  Italiana 

Conyair,  Division  of  General  Dynamics 
Corp. 

Cook  Electric  Co. 

Copperweld  Steel  Co. 

Comell-Dubilier  Electric  Corp. 

A.  C.  Cossor  Ltd. 

Craig  Systems,  Inc. 

Crosley  Divlsion-Avco  Mfa.  Corp. 
Designers  for  Industry,  Inc. 

DeVry  Technical  Institute 
Diamond  State  Telephone  Co. 
Dictaphone  Corp. 

DuKane  Corp. 

DuMont,  Allen  B.,  Laboratories,  Inc. 
Eastman  Kodak  Co. 

Electronic  Associates,  Inc. 

Electronic  Communications,  Inc. 

Elgin  Metalformers  Corp. 

Fairchild  Camera  A  Instrument  Corp. 
Farnsworth  Electronics  Co. 


ing,  procurement,  and  operation. 


Federal  Telecommunication 
Laboratories 

Federal  Telecommunication  Labora¬ 
tories — West  Coast  Branch 
Federal  Telephone  A  Radio  Co. 
General  Aniline  A  Film  Corp. 

General  Communications  Co. 

General  Electric  Co. 

General  Telephone  Corp. 

GilfiUan  Bros.,  Co. 

Globe  Wireless,  Ltd. 

Gray  Manufacturing  Co. 

Hallamore  Electronics  Co. 

Haller,  Raymond  and  Brown,  Inc. 
Hallicrafters  Co.,  The 
Haloid  Co. 

Haaeltine  Electronics  Division, 
Hazeltine  Corp. 

Heineihann  Electric  Co. 

Hitemp  Wires,  Inc. 

Hoffman  Laboratories,  Inc. 

Hogan  Laboratories,  Inc. 

Hughes  Aircraft  Co. 

Illinois  Bell  Telephone  Co. 

Indiana  Bell  Telephone  Co. 

Indiana  Steel  A  Wire  Co. 

Institute  of  Radio  Engineers 
International  Business  Machines 
International  Resistance  Co. 
International  Telephone  A  Telegraph 
Corp. 

Jacobsen  Manufacturing  Co. 

Jansky  A  Bailey,  Inc. 

Jerrold  Electronics  Corp. 

Kellogg  Switchboard  A  Supply  Co. 
Kleinschmidt  Laboratories,  Inc. 

Leich  Sales  Corp. 

Lenkurt  Electric  Co. 

Lewyt  Manufacturing  Corp. 

Lockheed  Aircraft  Service,  Inc. 
Machlett  Laboratories,  Inc. 

Magnavox  Co. 

Marconi’s  Wireless  Telegraph  Co.  Ltd. 
Materiel  Telephonique  Co. 

Michigan  Bell  Telephone  Co. 
Montgomery  Co.,  The 
Motorola,  Inc. 

Mountain  States  Telephone  A  Tele¬ 
graph  Co. 

Mullard  Ltd. 

Muter  Co. 

Mycalex  Corporation  of  America 
National  Co.,  Inc. 

Nelson  Technical  Enterprises 
Nems-Clarke,  Inc. 

New  England  Tel.  A  TeL  Co. 

New  Jersey  Bell  Telephone  Co. 

New  York  Telephone  Co. 

North  Electric  Co. 

Northwestern  Bell  Telephone  Co. 

Oak  Manufacturing  Co. 

Ohio  Bell  Telephone  Co. 

O’Keefe  A  Merritt  Co. 

Otis  Elevator  Co.,  Electronic  Division 
Pacific  Mercury  Television  Mfg.  Corp. 
Pacific  Telephone  A  Telegraph  Co. 
Packard-Bell  Co. 

Page  Communications  Engineers,  Inc. 
Phelps  Dodge  Copper  Products  Corp. 


Philco  Corp. 

Photographic  Society  of  America 
Plessey  Co.,  Ltd. 

Prodelin  Inc. 

Radio  Corporation  of  America 
Radio  Corporation  of  America, 
Defense  Electronic  Products 
RCA  Great  Britain,  Ltd. 

Radio  Engineering  Laboratories,  Inc. 
Ramo- Wooldridge  Corp. 

Raytheon  Manufacturing  Co. 

Red  Bank  Division, 

Bendix  Aviation  Corp.  ^ 

Reeves  Instrument  Corp. 

Rocke  International  Corp. 

Saxonburg  Ceramics 
Society  of  Motion  Picture  A  Television 
Engineers 

SoundScriber  Corp. 

Southern  Bell  Telephone  A  Telegraph 
Co. 

Southern  New  England  Telephone  Co. 
Southwestern  Bell  Telephone  Co. 
Sperry  Gyroscope  Co.,  Division  of 
Sperry  Rand  Corp. 

Sprague  Electric  Co. 

Stackpole  Carbon  Co. 

Standard  Telephore  A  Cables,  Ltd. 
Stanford  Research  Institute 
Stewart-Warner  Corp. 

Stoddart  Aircraft  Radio  Co. 
Stromberg-Carlson  Co.,  Division  of 
General  Dynamics  Corp. 

Surprenant  Mfg.  Co. 

Sylvania  Electric  Products,  Inc. 
Technical  Materiel  Corp.,  Tlie 
Tele-Dynamics,  Inc. 

Telephonies  Corp. 

Teletype  Corp. 

Tensolite  Insulated  Wire  Co.,  Inc. 

Texas  Instruments,  Inc. 

Times  Facsimile  Corp. 

T.M.C.  (Canada)  Ltd. 

Transitron  Electronic  Corp. 
Trans-Sonics,  Inc. 

Triad  Transformer  Corp. 

Tung-Sol  Electric,  Inc. 

Union  Carbide  Corp. 

United  Shoe  Machinery  Corp. 

United  Telephone  Co. 

United  Transformer  Co. 

Van  Norman  Industries,  Inc., 
Electronics  Division 
Waterman  Products  Co.,  Inc. 
Webster-Chicago  Corp.,  (^vemment 
Division 

West  Coast  Telephone  Co. 

Western  Electric  Co.,  Inc. 

Western  Union  Telegraph  Co. 
Westinghonse  Electric  Corp. 

Weston  Electrical  Instrument  Corp. 
Wheelock  Signals,  Inc. 

Wickes  Engineering  A  Construction  Co. 
Wilcox  Electric  Co.,  Inc. 

Willard  Storage  Battery  Div., 

Electric  Storage  Battery  Co. 
Wisconsin  Telephone  Co. 

WoUensak  Optical  Co. 

Zenith  Radio  Corp. 
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THE  TIME  INDICATOR  UNIT 


By  their 
iveral  of 
^he  e/«c- 
mfactur- 


TIMES  MODEL  TS-3  CHRONOMETER 

Program  timer,  pulse  generator  and  clock.  Timing 
assemblies,  driven  by  the  clock  motor,  provide 
momentary  contact  closings  at  rate  of 

•  ONCE  A  SECOND  •  ONCE  A  MINUTE  •  ONCE  AN  HOUR 

also  optional  frequency  or  pulse  outputs  as  specified  in  range  between 

10  and  1000  cps. 

PRICE:  $950.00,  F.O.B.  Factory. 

Optional  frequency  output,  $50.00  each. 

Writm  for  details. 

TIMES  FACSIMILE  CORPORATION 

540  West  58th  Street,  New  York  19,  N.  Y. 
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AFCEA  CHAPTERS — National  Director  of  Chapters:  Lt,  Cen,  James  O.  O'Connell,  USA 

REGIONAL  VICE  PRESIDENTS 


Region  A: 
Region  Bl: 

Region  B2: 

Region  C: 

Region  D: 

Region  E: 

Region  F: 


G.  D.  Montgomery,  AT&T  Co.,  32  Ave.  of  the  Americas,  New  York,  N.  Y.  New  England  States,  New  York,  New  Jersey, 
George  C.  Ruehl,  Jr.,  2118  St.  Paul  St.,  Baltimore  Md.  Delaware,  District  of  Columbia,  Maryland,  Eastern  Pennsyl¬ 
vania  and  Virginia, 

Paul  H.  Clark,  Radio  Corporation  of  America,  224  N.  Wilkinson  St.,  Dayton,  Ohio.  Kentucky,  Ohio,  West  Virginia  and 
Western  Pennsylvania, 

W.  K.  Mosley,  Southern  Bell  T&T  Co.,  Hurt  Bldg.,  Atlanta,  Ga.  Southeastern  States  along  Atlantic  and  Gulf  coasts — 
from  North  Carolina  to  Louisiana  including  Tennessee, 

S.  H.  Simpson,  Southwest  Research  Institute,  8500  Culebra  Rd.,  San  Antonio,  Tex.  New  Mexico,  Texas,  Oklahoma, 
Arkansas, 

John  R.  Howland,  Dage  Television  Div.,  Thompson  Products,  Inc.,  W.  1 0th  St.,  Michigan  City,  Ind.  Michigan,  Indiana, 
Illinois,  Wisconsin,  Minnesota,  Iowa,  Missouri,  Kansas,  Nebraska,  North  Dakota,  South  Dakota,  Wyoming, 
Colorado, 

Ray  E.  Meyers,  717  Anderson  Way,  San  Gabriel,  Calif.  Arizona,  Utah,  Nevada,  California,  Idaho,  Oregon,  Mon¬ 
tana  and  Washington, 

CHAPTERS:  PRESIDENTS  AND  SECRETARIES 


ARIZONA:  Pres.  —  Arthur  Mudgett,  Fori 
Huachuca.  Sec. — Dr.  James  C.  Coe,  P.O. 
Box  4466,  Campstone  Sta.,  Sierra  Vista, 
Ariz. 

ATLANTA:  Pres — ^W.  B.  Bryan,  Southern 
Bell  T&T  Co.,  51  Ivy  St.,  N.E.  Sec. — A.  M. 
Wilson,  Southern  Bell  T&T  Co.,  51  Ivy 
Street,  N.E. 

AUGUSTA-PORT  GORDON:  Pres.  James 

M.  Williams,  So.  Bell  Tel.  &  Tel.  Co.  937 
Greene  St.,  Augusta,  Ga.  Sec. — Jack  R. 
Young,  So.  Bell  Tel.  &  Tel  Co.,  1570  Sun¬ 
set  Ave.,  Augusta,  Ga. 

BALTIMORE:  Pres. — Trevor  H.  Clark,  West- 
inghouse  Elec.  Corp.,  Friendship  Inti.  Air¬ 
port,  Baltimore.  Sec. — Ray  Moore,  Hoover 
Electronics  Co.,  Timonium,  Md. 

BOSTON:  Pres. — Robert  B.  Richmond,  Gen¬ 
eral  Radio  Co.,  275  Mass.  Ave.,  Cam¬ 
bridge.  Sec. — William  Melanson,  Cam¬ 
bridge  Thermionics  Corp.,^  447  Concord 
Ave.,  Cambridge. 

CENTRAL  FLORIDA:  Pres.— Willard  L 
Moor,  3002  Fair  Oaks,  Tampa.  Sec. — 
Russell  R.  Randell,  208  So.  Manhattan 
Ave.,  Tampa,  Fla. 

CHICAGO:  Pres. — Henry  J.  McDonald,  Kel¬ 
logg  Switchboard  &  Supply  Co.,  6650  S. 
Cicero  Ave.,  Chicago  38.  Sec. — ^William 
L.  McGuire,  Automatic  Electric  Co., 
Northlake,  III. 

DAYTON-WRIGHT:  Pres.— James  J.  Ma- 
gill,  Westinghouse  Elec.  Corp.,  32  N. 
Main  St.,  Dayton,  Ohio.  Sec. — ^William 
H.  Shade,  General  Mills,  Inc.,  2600  Far 
Hills  Bldg.,  Dayton. 

DECATUR:  Pres. — Lt.  Col.  N.  S.  Munson, 
Decatur  Signal  Depot,  Decatur,  III.  Sec.— 
Fred  H.  Zickuhr,  Decatur  Signal  Depot, 
Decatur. 

PORT  MONMOUTH:  Pres.— Col.  A.  L 
Burke,  USA  Signal  School,  Fort  Monmouth, 

N.  J.  Sec.— Harry  C.  Ross,  Box  249,  Hill¬ 
side  Rd.,  Atlantic  Highlands,  N.  J. 

FRANKFURT:  Pres.— Col.  W.  L  Martin, 
SigO,  Hq.  V  Corps,  APO  79,  N.  Y.  Sec. 
— Capt.  Howard  W.  Killam,  Co.  A,  I02d 
Sig  Bn,  APO  757,  N.  Y. 

GULP  COAST:  Pres.  —  Ancil  Z.  Arseneau, 
1350  Park  Court  So.,  Biloxi,  Miss.  Sec. — 
George  A.  Teunisson,  4600  Jefferson  St., 
Gulfport,  Miss. 

GREATER  DETROIT:  Pres.— Col.  James  I. 
Vanderhoof,  Hq  30th  Air  Div.,  EADF, 
ADC,  Willow  Run  AF  Sta.,  Mich.  Sec. — 
J.  R.  Saxton,  Michigan  Bell  Telephone 
Co.,  305  Michigan  Ave.,  Detroit. 

HAWAII:  Pres. — Capt.  Joseph  F.  Dalton, 
US  Naval  Communications  Station,  FPO 
128,  S.  F.  Sec.— Lt.  Donald  M.  Keith,  US 
ACAN  Station,  Hawaii,  APO  957,  S.  F. 

KANSAS  CITY:  Pres.  —  L.  E.  Eastmond, 
AT&T  Co.,  20  W.  9th  St.,  Kansas  City,  Mo. 
Sec. — R.  R.  Mallory,  AT&T  Co.,  20  W.  9th 
St.,  Kansas  City,  Mo. 


KOREAN:  Pres. — Col.  Walter  E.  Loh,  SigC, 
8th  Army,  APO  301,  S.  F.  Sec. — ^Wendell 

B.  Carman,  Hqs.  KMAG,  8202d  AU,  APO 
102,  S.  F. 

LEXINGTON:  Pres.  Charles  L.  Morrison, 
General  Tel.  Co.  of  Ky.,  151  Walnut  St, 
Lexington,  Ky.  Sec. — Harold  V.  Madden, 
Lexington  Signal  Depot. 

LONDON:  Pres. — Capt.  Henry  Williams,  Jr., 
CINCNELM,  Navy  100,  Box  6,  FPO  N.  Y. 
Sec. — Capt.  H.  W.  Gipple,  Hq.  Third  AF, 
APO  125,  N.  Y. 

LOUISIANA:  Pres.— William  A.  Gillentine, 
Southern  Bell  T&T  Co.,  3300  Gravier  St., 
New  Orleans,  La.  Sec. — A.  Bruce  Hay, 
Southern  Bell  Tel.  &  Tel.  Co.,  520  Baronne 
St.,  New  Orleans. 

MONTGOMERY:  Pres.— Lt.  Col.  Herbert 
Herman,  Air  Command  &  Staff  College, 
Maxwell  AFB,  Ala.  Sec. — Robert  M.  Hay¬ 
ward,  WSFA-TV,  3407  Cleveland  Ave., 
Montgomery,  Ala. 

NEW  YORK:  Pres.  Col.  Ludwig  R.  Engler, 
RCA  Communications,  Inc.,  66  Broad  St., 
New  York  4,  N.  Y.  Sec. — ^Thomas  Brown 
IV,  Now  York  Telephone  Co.,  Rm.  2011, 
140  West  St.,  New  York  7,  N.  Y. 

NEW  YORK  UNIVERSITY:  Pres.— Robert 

A.  Fisch,  2386  Davidson  Ave.,  New  York 
68,  N.  Y.  Sec. — Sheldon  Brown,  587  Beck 
St.,  New  York  55.  N.  Y  . 

NORTH  CAROLINA:  Pres.  — James  R. 
Fowler,  Carolina  T&T  Co.,  122  E.  St.  James 
St.,  Tarboro.  Sec.— John  C.  Coley,  Caro¬ 
lina  T&T  Co.,  517  Hay  St.,  Fayetteville. 
NORTH  TEXAS:  Pres.— H.  J.  Wissemann. 
Texas  instruments,  6000  Lemmon  Ave., 
Dallas.  Sec. — John  W.  Williams,  4913 
Cockrell  Ave.,  Fort  Worth. 
NORTHEASTERN  UNIVERSITY:  360 
Huntington  Ave.,  Boston  15,  Mass.  Div. 
A;  Pres. — Edward  O'Keefe;  Sec. — ^William 

C.  Regan.  Div.  B:  Pres. — Leonard  Y. 
Lewis;  Sec.— John  Barros. 

NORTHWEST  FLORIDA:  Pres.  — Col.  R. 

B.  H.  Rockwell,  Hq.  APGC,  Eglin  AFB. 
Sec.— Capt.  Edmund  G.  Forkner,  Hq. 
APGC,  DCS/M-ME,  Eglin  AFB 

ORANGE:  Pres. — Lewis  A.  Brown,  Southern 
Bell  T&T,  45  N.  Main  St.,  Orlando,  Fla. 
Sec. — Donald  E.  Murphy,  Southern  Bell 
T&T,  45  N.  Main  St.,  Orlando. 

PARIS:  Pres. — Br.  Gen.  Frank  W.  Moorman, 
U.  S.  Army  Attache  France,  APO  230, 
N.Y.  Sec. — Lt.  Col.  Russell  A.  Duke,  OfRce 
of  U.S.  Army  Attache,  APO  230,  N.  Y. 

PHILADELPHIA:  Pres.— J.  B.  Henry,  IRC, 
401  No.  Broad  St.  Sec. — R.  L.  Halber- 
stadt.  Diamond  State  Tel.  Co.,  1329  Chest¬ 
nut  St. 

PHILIPPINE:  Pres.— Col.  Orville  Laird, 
Ho.  Thirteenth  AF,  APO  74,  S.  F.  Sec. — 
Robert  C.  Young,  Radio  Electronic  Hqs., 

'  Inc.,  P.O.  Bo»- 1400,  Manile. 
PITTSBURGH:  Pres.  — Robert  C.  Ridley, 
Copperweld  Steel  Co.,  Glassport,  Pa.  Sec. 
— H.  W.  Shepard,  Jr.,  386  Arden  Road. 
ROCKY  MOUNTAIN:  Pres.— Col.  O.  W. 


Miller,  USAF  Hq.  ADC,  Ent  AFB,  Colo., 
Sec. — Ma|.  B.  C.  DeLosier,  USAF,  Box  4, 
HQ.  ADC,  Ent  AFB,  Colo. 

ROME-UTICA:  Pres. — ^William  L  Roberts, 
RCA  Service  Co.,  104  No.  George  St., 
Rome,  N.  Y.  Sec. — A.  D.  Reisenberg,  Box 
107,  GrifRss  AFB,  N.  Y. 

SACRAMENTO:  Pres.— Lt.  Col.  Clarence 
M.  Godfrey,  Sacramento  Signal  Depot. 
Sec.— Capt.  Robert  McMorrow,  951  La 
Sierra  Drive. 

SAN  DIEGO:  Pres. — Cmdr.  Samuel  Freed¬ 
man,  4549  Olive  Ave.,  La  Mesa,  Calif. 
Sec. — Mrs.  Dolores  R.  Stover,  135  So. 
Orange,  El  Cajon,  Calif. 

SAN  FRANCISCO:  Pres. — ^Thomas  D.  Razo- 
vich,  Don  Lee  Broadcasting  System,  1000 
Van  Ness  Ave.,  San  Francisco.  Sec. — 
Carroll  V.  N.  Steffen,  Pacific  T&T  Co.,  74 
New  Montgomery  St.,  S.  F. 

SAN  JUAN:  Pres. — Kenneth  M.  Barbier, 
Radio  Corp.  of  P.  R.,  Box  3746,  San  Juan, 
P.  R.  Sec. — Albert  R.  Crumley,  Standard 
Elec.  Corp.  of  P.  R.,  Box  1 1 1 56  F.  Juncos 
St.,  Santurce,  P.  R. 

SCOTT-ST,  LOUIS:  Pres.— B.  Roger  Rob- 
ards.  Southwestern  Bell  Tel.  Co.,  721  Mis¬ 
souri  Ave.,  E.  St.  Louis,  ill.  Sec. — Allan  L. 
Eisenmayer,  P.O.  Box  456,  Trenton.  III. 

SEATTLE:  Pres. — Lee  David,  4609  W.  Ore¬ 
gon  St.,  Seattle,  Wash.  Sec.  —  J.  Alan 
Duncan,  6836  -  29th  Ave.,  N.E.,  Seattle. 

SOUTH  CAROLINA:  Pres.— William  O. 
Kiger,  Southern  Bell  T&T  Co.,  Columbia, 
S.  C.  Sec. — F.  L.  Davis,  Southern  Bell 
T&T  Co.,  Owen  Bldg.,  Columbia. 

SOUTH  TEXAS:  Pres.— Col.  Will  D.  Joslin, 
SigSec,  Hq.  4th  U.  S.  Army,  Fort  Sam 
Houston,  Tex.  Sec. — Maj.  Vincent  Grze- 
gorowicz,  634  Infantry  Post,  Fort  Sam 
Houston,  Tex. 

SOUTHERN  CALIFORNIA:  Pres.  — John 
W.  Inwood,  Western  Union,  745  So.  Flow¬ 
er  St.,  Los  Angeles.  Sec. — David  G.  Soer- 
gel.  North  American  Aviation,  Inc.,  9150 
E.  Imperial  Hwy,  Downey,  Cal. 

SOUTHERN  CONNECTICUT:  Pres.  — Ed¬ 
win  B.  Hurley,  So.  New  England  Tel.  Co., 
Box  1562,  New  Haven.  Sec. — J.  A.  Leo¬ 
pold,  Dictaphone  Corp.,  375  Howard 
Ave.,  Bridgeport. 

SWITZERLAND:  Pres.— Capt.  Gerald  C. 
Gross,  USNR,  inti.  Telecommunications 
Union,  Geneva.  Sec. — Robert  V.  Lindsey, 
inti.  Telecommunications  Union,  Geneva. 

TINKER-OKLAHOMA  CITY:  Pres.— Col. 
William  L.  Gregory,  Hqs  Continental 
AACS  Area,  Tinker  AFB,  Okla.  Sec.i — 
Capt.  James  D.  Porter,  3rd  AACS  Sqdn. 
(Mob),  Tinker  AFB. 

TOKYO:  Pres. — Capt.  Frank  A.  Dingfelder, 
Staff,  Cdr.  Naval  Forces  Japan,  FPO  S.  F., 
Cal.  Sec. — Cdr.  Harold  B.  Kirkham,  Nav¬ 
al  Comm.  Facility,  Navy  830,  Box  20,  FPO, 
S.  F. 

WASHINGTON:  Pres.— John  R.  O'Brien, 
Hoffman  Labs,  Inc.,  1625  Eye  St.,  N.  W., 
Washington,  D.  C.  Sec. — A.  W.  Chris¬ 
topher,  Jr.,  Sylvania  Electric  Products,  Inc., 
734- 1 5th  St.,  N.W. 
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BUILD  A  BRIDGE  ACROSS  THE  UNIVERSE? 


Where  in  this  world  can  you  find  the  capacity  to  create  tomorrow’s  "cut-of-this-world’ 
electronics  systems .. .which  will  literally  build  bridges  across  the  universe? 

At  Philco,  human  resources,  plus  ultra-modern  facilities,  plus  tremendous  ^ 

accumulated  experience  in  research  and  development  in  the  fields  of  missiles  and 
guidance,  weapons  systems,  electronic  computers,  infra-red,  advanced  radar 
techniques,  communications  and  navigational  systems  add  up  to  amazing 
versatility  and  gigantic  capacity. 

Philco  has  the  engineering  capacity  to  solve  the  most  complex  problems  .  .  . 
design  capacity  to  create  totally  new  devices  .  .  .  test  facilities  and  experience  to  m 

duplicate  conditions  virtually  anywhere  in  the  Cosmos  .  .  .  and  manufacturing  llpA  I  I  0  ^ 

capacity  to  produce  tomorrow's  electronic  systems  in  quantity — today!  |  f  p 

The  future  belongs  to  those  who  stay  ahead  of  onrushing  scientific  progress.  In 
the  wonder  world  of  advanced  electronics,  look  to  the  leader.  Look  ahead  .  .  .  GOVERNMENT  &  INDUSTRIAL  DIVISION 
and  you’ll  choose  Philco !  At  Philco,  opportunities  are  unlimited  in  electronics  4720  Wissahickon  Ave. 

and  mechanical  research  and  engineering.  Philadelphia  44,  Pa. 


SIGNAL.  SEPTEMBER.  1958 


59 


Chapter  News 


Chicago — Nmwly  e/ectec/  oncers  are  shown  following  fheir  election  at  the  chapter  s  annual  meeting  on  June  26th.  Front  row,  left  to  right: 
L.  A.  Pereira,  director;  Henry  J.  McDonald,  president;  Raymond  K.  Frisd,  general  counsel;  Arthur  J.  Schmitt,  Carrington  H.  Stone  and  James 
F.  Weldon,  vice  presidents.  Back  row,  left  to  right:  Walter  H.  Pagenkopf,  A.  D.  Swanson  and  Capt.  H.  J.  Goldberg,  directors;  William  L. 
McGuire,  secretary:  Sandford  H.  Levey,  William  E.  Peugh  and  William  J.  Halligan,  Jr.,  directors.  Not  present  for  the  photo:  Col.  Carl  Cup- 
haver,  USA,  John  R.  Howland,  Col.  Albert  J.  Mandelbaum,  USA,  Daniel  E.  Noble  and  Col.  Donald  M.  Wright,  USAF,  directors. 


Augusta- fori  Cordon 

Guest  speaker  at  the  June  19th  din¬ 
ner-meeting  was  Grady  H.  Saunders  of 
the  Redstone  Arsenal,  Huntsville,  Ala¬ 
bama.  His  talk  was  on  the  subject  of 
missiles  and  was  illustrated  with  slides 
and  films. 

The  July  dinner-meeting  was  devoted 
to  a  business  session,  with  plans  made 
for  future  activities. 

Chicago 

On  June  26th,  Capt.  H.  J.  Goldberg, 
SC,  USN,  Conunanding  Officer  of  the 
Electronics  Supply  Office,  Great  Lakes, 
Illinois,  was  host  to  the  chapter.  One 
hundred  and  forty  members  and  guests 
were  present. 

Following  dinner.  Chapter  President 
Henry  J.  McDonald  conducted  a  busi¬ 
ness  meeting  and  the  annual  election  of 
officers.  After  the  business  meeting, 
AFCEA  Executive  Vice  President  Wil¬ 
fred  B.  Goulett  brought  greetings  from 
the  National  Headquarters  in  Washing¬ 
ton  and  discussed  future  plans  of  the 
Association. 

Capt.  E.  F.  Metzger,  SC,  USN,  Assist¬ 


ant  Chief  for  Transportation,  Bureau 
of  Supplies  and  Accounts,  Washington, 
D.  C.,  was  the  guest  speaker.  He  has 
been  associated  with  AFCEA  both  in 
the  United  States  and  England,  having 
served  as  a  director  of  the  Chicago 
Chapter  and  as  president  of  the  London 
Chapter,  and  has  visited  numerous  other 
chapters  in  Europe.  He  prefaced  his 
talk  with  a  report  on  activities  in  the 
overseas  chapters  and  then  went  on  to 
discuss  electronic  capabilities  of  the 
various  European  countries  he  had 
visited. 

The  meeting,  which  was  the  last  of 
the  1957-58  season,  concluded  with  a 
tour  through  ESO’s  new  UNIVAC  II  in¬ 
stallation  and  a  discussion  of  ESO’s 
purchase  problems  in  the  Purchase 
Division. 

The  officers  elected  for  1958-59  are 
as  follows:  President — Henry  J.  Mc¬ 
Donald,  Kellogg  Switchboard  &  Supply 
Co.;  vice  presidents — Carrington  H. 
Stone,  Carrington  H.  Stone  Engrs.  & 
Exporters;  Arthur  J.  Schmitt,  Am¬ 
phenol  Electronics  Corp. ;  James  F. 
Weldon,  U.  S.  Army  Signal  Supply 
Agency ;  secretary-treasurer — W  i  1 1  i  a  m 


L.  McGuire,  Automatic  Electric  Sales 
Corp.;  general  counsel — Raymond  K. 
Fried,  Feinberg  and  Fried;  board  of  di¬ 
rectors — Col.  Carl  Cuphaver,  C.  O.  Mid- 
Western  Regional  Office,  U.  S.  Army 
Signal  Supply  Agency;  Capt.  H.  J. 
Goldberg,  C.  O.  SC,  USN,  Electronics 
Supply  Office;  W.  J.  Halligan,  Jr.,  Hal- 
licrafters  Company;  John  R.  Howland, 
Dage  Electronics  Corp.;  Sandford  H. 
Levey,  Allied  Radio  Corp.;  Col.  Albert 
J.  Mandelbaum,  Signal  Officer,  U.  S. 
Fifth  Army;  Daniel  E.  Noble,  Motorola 
Corp.;  Walter  H.  Pagenkopf,  Teletype 
Corp.;  L.  A.  Pereira,  L.  A.  Pereira  & 
Co.;  William  E.  Peugh,  Dualex  Divis¬ 
ion,  Bell  &  Gossett  Co.;  A.  D.  Swanson, 
Illinois  Bell  Telephone  Co.,  and  Col. 
Donald  M.  Wright,  Chief,  Chicago  Air 
Procurement  District,  USAF. 

Dayton-Wright 

The  annual  meeting,  which  termi¬ 
nated  activities  for  the  season,  took 
place  on  June  20th  at  the  Biltmore 
Hotel.  Following  the  business  of  elect¬ 
ing  new  officers,  the  evening  was  de¬ 
voted  to  dinner  and  dancing.  Capt  W.  B. 
Goulett,  Executive  Vice  President,  was 


London — Pictured  at  the  75th  anniversary  exhibition  of  Standard  Tele'ihone  &  Cable,  Ltd.,  are,  left  to  right:  Capt.  H.  W.  Gipple,  USAF, 
chapter  secretary;  L.  T.  Hinton,  S.T.C.,  Ltd.,  associate  chapter  secretary'  Lt.  Col.  J.  7.  Tyler,  USAF,  retiring  chapter  president;  Capt.  Henry 
Williams,  Jr.,  USN,  chapter  president;  F.  C.  Wright,  managing  director,  S.T.C.,  Ltd.,  and  associate  vice  president  of  the  chapter;  Maj.  Gen. 
C.  H.  H.  Vulliamy,  CBE,  DSO,  director,  S.T.C.,  Ltd.,  and  Col.  J.  A.  Plihal,  USAF,  chapter  vice  president. 
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HOW 


SCATE 


SOLVES 


2  BASIC  PROBLEMS 

in  testing 

electronic  systems 


Many  complex  electronic  systems— missile  guid¬ 
ance  is  a  good  example— may  require  testing  that 
takes  days  by  conventional  methods.  Yet  the  end 
function  of  such  a  system  may  last  only  a  few  min- 
utes— even  seconds. 

Other  systems,  though  less  complex,  must  be 
tested  in  such  large  numbers  that  adequate  per¬ 
sonnel  are  frequently  unavailable  to  perform  tests 
by  conventional  means. 

The  SCATE  system  of  automatic  test  equipment 
can  solve  both  problems.  It  provides  self-checking 
automatic  testing  which  is  fast,  flexible  and  fool¬ 
proof.  1 

The  system  evaluates  all 
important  parameters  of 
equipment  under  test,  in¬ 
cluding: 

1.  RF  sensitivity,  center  fre¬ 

quency,  band  width,  power 
output,  noise  figure.  ^ 

2.  Audio  frequency  gain,  band  I 

width,  power  output. 

3.  Video  pulse  circuitry,  in¬ 
cluding  pulse  decking, 
logic,  digital  comparison, 
pulse  delays. 

4.  Voltage  levels,  DC  and  AC. 

5.  Servo  response. 

6.  Mechanical  response.  - : - ' 

Stromberg-Carlson  has  standing  designs  for  ail 

the  standard  components  which  go  into  a  SCATE 
system,  and  is  fully  experienced  in  designing  cus¬ 
tom  components  which  may  be  required  in  any  test 
system. 

Complete  details  on  the  SCATE  system  and  other 
Stromberg-Carlson  automatic  test  equipment  are 
available  on  request. 

an  ba  tasted  automatically  by  the  SCATE  ayatam. 

*\There  Is  nothing  finer  than  a  Stromberg-Carison’* 


^  STROMBERG-CARLSON  ^ 

A  division  os  eiMtSAL  OVNAMICS  COSSOBATION 

1467  N.  Goodman  Street  •  Rochester  3.  N.  Y. 

Electronic  end  communication  products  for  home,  industry  and  defense 


CHAPTER  NEWS 


on  hand  for  the  occasion  and  gave  a  re¬ 
port  on  AFCEA  affairs. 

Jack  G.  Anderson  of  Hoffman  Labo¬ 
ratories,  former  chapter  secretary,  was 
elected  president  but,  before  taking  of¬ 
fice,  was  transferred  to  California. 
Chosen  to  succeed  him  was  James  J. 
Magill  of  Westinghouse  Electric  Corp. 

The  other  1958-59  officers  are:  Execu¬ 
tive  vice  president — Col;  J.  B.  Rippere, 
WADC;  vice  presidents — J.  W.  Kin- 
nally,  Philco  Corp.;  R.  A.  Root,  Jr., 
RCA;r^Lt  Col.  J.  H.  Terrell,  Jr.,  WADC; 
John  E.  Wilkinson,  American  Phenolic 
Corp.;  Charles  Small,  Emerson  Electric 
Mfg.  Co.;  Lt.  Col.  Glenn  R.  Kraus,  Hq 
AMC;  Neal  Breesman,  Sylvania  Elec¬ 
tric  Products;  Joseph  W.  Semkow,  San¬ 
ders  Associates,  Inc.;  secretary-treas¬ 
urer — William  H.  Shade,  General  Mills, 
Inc. 

The  chapter’s  April  meeting  was  ad¬ 
dressed  by  The  Honorable  Paul  F. 
Schenck,  United  States  Congressman 
from  the  Third  District  of  Ohio.  His 
subject  was  “A  Congressman  Looks  at 
Defense  Electronics.” 


Specializing  In  the 
design  and  construction 
of  quality-built  stainless 
steel  photo-lab  equipment 

Custom  processing 
laboratories  designed  to 
meet  every  type  of 
industrial  use  . . . 


s 


Special  stainless  steel 
processing  equipment 
'^tailor  made^'  to  meet  your 
specifications. 


Planning  a  new  lab,  or 
re-designing  your  present  lab? 
Let  Oscar  Fisher  experts 
^  help  . . .  Write  today 

for  your  FREE 
'Tab  Lay-out  Questionnaire^' 

OSCAR  FISHER  COMPANY,  INC. 
P.O.  BOX  426  •  NEWBURGH,  N.  Y. 


LouiMiana—Soafod  of  fho  head  of  fho  fablo  of  fho  Juno  mooting,  hold  at  fho  Naval  Air 
Station,  Bollo  Chasso,  woro,  loft  to  right:  C.  G.  Walthor,  past  chaptor  prosidont;  A,  G.  Mait¬ 
land,  Consul  Gonoral  of  Groat  Britain:  Wos  Massoy,  chaptor  vico  prosidont,  and  William  G. 

Stark,  Consul  Gonoral  of  Canada, 


Decatur 

A  demonstration-lecture  on  Transis¬ 
torization  and  Miniaturization  as  ap¬ 
plied  to  Television”  was  the  featured 
subject  of  the  May  27th  meeting  held  at 
the  Decatur  Signal  Depot  Officers  Mess. 

The  program  was  presented  by 
George  H.  Fathauer,  Director  of  Re¬ 
search,  Dage  Television  Division, 
Thompson  Products,  Inc. 

London 

The  chapter  met  at  the  Columbia 
Club  on  June  3rd  for  its  annual  general 
business  meeting.  Election  of  officers  for 
the  coming  season  was  held  and  after 
dinner  a  color  film  on  the  “Dew  Line” 
was  shown. 

Officers  elected  for  1958-59  were  as 
follows:  President — Capt.  Henry  Wil¬ 
liams,  Jr.,  USN;  vice  presidents — Col. 
J.  A.  Plihal,  USAF;  Lt.  Col.  J.  B. 
Cooney,  USAF;  Maj.  C.  L.  Bachtel, 
USA;  Cdr.  C.  G.  Mayer,  USNR;  treas¬ 
urer — Lt.  Col.  R.  F.  Amann;  secretary 
—Capt.  H.  W.  Gipple,  USAF. 

Associate  officers  elected  from  Brit¬ 
ish  industry  were:  Associate  vice  presi¬ 
dents — F.  C.  Wright,  Standard  Tele¬ 
phone  &  Cable  Ltd.;  H.  Chisholm,  A.  C. 
Cossor  Ltd.;  Sir  Reginald  Payne-Gall- 
wey;  H.  G.  A.  Kay,  Benjamin  Electric 
Co.  Ltd;  associate  treasurer — P.  D. 
Canning,  The  Plessey  Co.  Ltd.;  associ¬ 
ate  secretary — L.  T.  Hinton,  Standard 
Telephone  &  Cable  Ltd. 

A  special  meeting  took  place  on  July 
3rd  at  the  Waldorf  Hotel,  London, 
where  Standard  Telephone  &  Cable 
Ltd.  were  staging  a  one-week  private 
exhibition  to  commemorate  the  75th  An¬ 
niversary  of  the  company. 

Chapter  members  and  their  guests 
gathered  at  6  p.m.  and  were  conducted 
through  the  exhibition  by  S.  T.  C.  Com¬ 
pany  engineers.  The  Exhibition  con¬ 
sisted  of  a  technical  display  of  com- 
munications-electronics  equipment  de¬ 
signed  and  produced  by  the  Standard 
Telephone  &  Cable  Ltd.  and  showed 
the  progress  and  development  of  the 
Company  over  the  years. 

Following  dinner,  Mr.  F.  C.  Wright, 
Managing  Director  of  Standard  Tele¬ 
phone  &  Cable  Ltd.  spoke  on  the 


achievements  and  developments  of  the 
Company  during  the  past  75  years. 

Louisiana 

The  June  24th  meeting  was  held  at 
the  Naval  Air  Station,  Alvin  Callender 
Field,  Belle  Chasse,  Louisiana. 

The  meeting  was  preceded  by  a 
friendship  hour  and  dinner.  Vice  presi¬ 
dent  Wes  Massey  presided  and  intro¬ 
duced  the  guests  of  the  evening. 

Program  feature  was  the  film 
“NORAD”  (Dew  Line)  which  was  in¬ 
troduced  by  C.  C.  Walther,  past  presi¬ 
dent,  who  had  seen  the  film  at  the  Air 
Force  Academy  and  had  recommended 
it  for  chapter  showing. 

Seattle 

A  reactivation  meeting  took  place  on 
July  23rd  with  new  officers  elected  and 
plans  set  in  motion  for  the  resumption 
of  regular  chapter  activities. 

Lee  David  of  Boeing  Airplane  Com¬ 
pany  was  elected  president,  with  the 
other  officers  named  as  follows:  vice 
president — M.  R.  Stiles,  Alaska  Com¬ 
munication  Service;  secretary — J.  Alan 
Duncan,  Edison  Technical  School; 
treasurer — Warren  Taylor,  Boeing  Air¬ 
plane  Co.;  trustees — Ray  Laine,  Seattle 
Radio  Supply  Co.;  Ted  Copeland;  Cdr. 
Larkin,  DCO,  I3th  Naval  District; 
LCdr.  Weston,  DCO,  I3th  C.  G.  District 
and  Capt.  Janies  E.  Parrott,  USNR 
(Ret.).  A  visit  to  Seattle  earlier  in  the 
month  by  Executive  Vice  Pjjesident 
W.  B.  Goulett  laid  the  groundwork  for 
the  reorganization. 

Montgomery 

Reorganization  of  the  chapter  was  ef¬ 
fected  at  a  general  meeting  on  May 
I4th  with  Lt.  Col.  Herbert  Herman,  C-E 
Doctrinal  Division,  Air  Command  and 
Staff  College,  Maxwell  Air  Force  Base, 
elected  to  the  presidency.  Ernie  L. 
Robinson  of  Southern  Bell  Telephone 
and  Telegraph  Company,  was  chosen  as 
vice  president  and  Robert  M.  Hayward, 
chief  engineer  of  WSFA-TV,  was  named 
secretary-treasurer. 

The  chapter  held  its  regular  monthly 
meeting  and  ladies’  night  at  the  Max¬ 
well  Air  Force  Base  Officers’  Club  on 
July  I4th.  Guest  speaker  was  J.  W.  Mil- 
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Montgomery  (Ala.) — R^organind  in  May,  fhn  chapfnr  it  now  conducfing  rngular  acfivifht.  Tho  now  oHicon  appoar  in  fho  photo  at  loft  at 
tollowt  (I  to  r):  Robort  M.  Hayward,  Station  WSAF-TV,  fcrotary;  Lt.  Col.  Horbort  Horman,  C-f  Doctrinal  Dh.,  Air  Command  &  Staff  CoUago, 
Maxwell  AFB,  pretident;  Ruttell  Mol  put,  Graybar  Electric  Co.,  program  chairman,  and  Ernett  Robinton,  Southern  Bell  T&T  Co.,  rice  pretident. 
The  other  photo,  taken  at  the  July  meeting,  thowt  (I  to  r):  Col.  WilliaTi  H.  Lyle,  Chief,  C-E  Doctrinal  Dir.,  Air  Command  &  Staff  College! 
Col.  Sterling  Briggt,  Director,  C-E,  SAGE,  Gunter  AFB;  chapter  president  Herman,  and  Calma  Weitt  of  Southern  Bell  T&T  Co. 

ler,  Jr.,  Southern  Bell  engineer,  who  at  the  Oklahoma  Gas  and  Electric  Com-  E.  McClain,  Headquarters  Continental 

presented  a  lecture-demonstration  on  pany’s  Horseshoe  Lake  Generating  Sta-  AACS  Area;  Frank  J.  Rohrer,  Western 

“Communications  and  Air  Defense”  and  tion  on  May  15th.  •  Union  Telegraph  Co.;  Col.  J.  Francis 

two  films,  one  entitled  “Dew  Line  Story”  The  newly  elected  officers  were  in-  Taylor,  Headquarters  Continental  AACS 
and  the  other  “SAGE.”  Mr.  Miller  was  stalled  as  follows:  President — Col.  Wil-  Area,  and  Lt.  Col.  George  L.  Timme, 

assisted  by  O.  E.  Burns  of  Southern  liam  L.  Gregory,  Headquarters  Con-  Jr.,  Headquarters  Continental  AACS 

Bell.  tinental  AACS  Area,  Tinker  AFB;  vice  Area. 

The  program  was  designed  to  explain  presidents — William  A.  Kitchen,  Okla-  The  program  for  the  evening  was  ar- 
the  vital  part  communications  play  in  homa  Gas  and  Electric  Co.;  Maurice  M.  ranged  by  William  A.  Kitchen  of  the 

the  air  defense  set  up  and  how  the  Dew  Williams,  Southwestern  Bell  Telephone  host  company.  Oklahoma  Gas  and  Elec- 

Line,  SAGE,  White  Alice,  etc.,  provide  Co.;  Robert  E.  Howard,  Jr.,  Southwest-  trie  engineers  nresented  a' lecture,  il- 

advance  warning  of  enemy  air  attack. 

Among  the  distinguished  members 
present  at  the  gathering  were:  Col. 

Sterling  Briggs,  Director  of  Communi- 
cations-Electronics,  SAGE  project  at 
Gunter  Air  Force  Base,  and  Col.  Wil¬ 
liam  H.  Lyle,  Senior  Communications- 
Electronics  Officer  of  the  Air  Univer¬ 
sity  at  Maxwell  Air  Force. 

San  Juan 

July  5th  was  the  date  of  the  annual 
social  event  which  featured  dinner  and 
dancing  at  the  Fort  Brooke  Officers 
Club. 

During  the  business  session,  James  P. 

Fitzwilliam,  outgoing  president,  re¬ 
viewed  the  chapter’s  activities  during 
the  past  year  and  then  turned  over  the 
presidency  to  his  successor,  Kenneth 
M.  Barbier  of  Radio  Corporation  of 
Puerto  Rico. 

Guests  introduced  to  the  gathering 
were:  Mrs.  Julio  A.  Fuentes,  who  had 
made  the  chapter’s  new  banner;  Mr. 

Hoyle  of  the  U.  S.  Army  Signal  Corps; 

Mr.  and  Mrs.  Ed  Feeley,  Mr.  and  Mrs. 

Russo  oj  All  America  Cables  and  Mr. 
and  Mrs.  Saliss  of  California,  parents  of 
chapter  member  Morris  Saliss. 

Door  prizes  were  donated  by  local 
members  and  firms  as  follows:  Camera, 
by  Ernesto  Ruiz,  Inc.;  two  12-inch  CBS 
LP  records  by  Morris  Saliss;  dust  pre¬ 
ventive  for  records  by  the  “Music 
Maker;”  a  mechanical  pencil  by 
Rooney’s  Photo  Mart;  a  7"  reel  of  re¬ 
cording  tape  by  Gaston  Bloncourt;  a 
special  ladies’  apron  by  Electronic  En¬ 
gineering  Corp.,  and  two  large  cakes 
with  the  AFCEA  insignia  by  La  Ronde 
Restaurant. 

Tinker-Oklahoma  City 

The  chapter  held  its  annual  meeting 


Southern  California — Mott  of  the  off!  cert  and  di reef  on  for  19S8‘59  are  pictured  abore. 
Front  row,  left  to  right,  are:  Thomat  L.  McKnight,  director;  John  W,  Atwood,  Itf  rice  pratU 
dent;  Richard  B.  Leng,  Charlet  F.  Horne  and  J,  H.  Goodrich,  directon.  Back  row,  left  to 
right:  Richard  Fuller,  director;  Darid  G,  Soergel,  tecretary;  John  W.  Inwood,  pretident;  Frank 
J.  Shannon,  Sr.,  2nd  rice  pretident:  Letter  R.  Danielt  and  Jadi  Warner,  Jr.,  directon.  Not 
arailable  for  the  photo:  Ray  Meyert,  treaturer;  Loyd  C.  Sigmon,  C.  A.  La  Har,  L.  D.  Callahan 

and  Jamet  McLean,  directon. 
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ITEMS  OF  INTEREST 

From  Government,  Industry  and  the  Services 


Anti-Tank  Weapon 

Described  as  the  first  remote-con¬ 
trol  instrument  of  its  kind,  a  new 
one-man  guided  anti-tank  weapon  has 
been  developed  by  the  Vickers  Arm¬ 
strongs  Limited.  The  new  device  is 
known  as  the  Vickers  891  infantry 
anti-tank  weapon. 

A  Vickers  spokesman  described  the 
instrument  as  a  small  but  complete 
guided  weapon  system  which  can  be 
carried,  set  up  and  fired  by  one  man, 
with  a  minimum  of  technical  know¬ 
how.  Armed  with  it,  the  infantry¬ 
man  can  destroy  even  the  heaviest 
tanks,  according  to  reports. 

The  weapon  consists  of  two  parts — 
a  missile  complete  with  launching 
pad  contained  in  a  portable  launching 
canister,  and  the  control  device  with 
which  the  operator  generates  the  com¬ 
mand  signals.  As  a  support  weapon, 
it  can  be  transported  in  quantity  and 
manned  by  a  small  detachment  in  a 
light  vehicle  or  parachuted  into  a 
battle  area. 

The  weapon  has  the  same  degree 
of  flexibility  and  mobility  of  the 
bazooka  and  additionally  offers  con¬ 
trol  by  a  multi-cord  wire  which  trans¬ 
mits  the  command  signals  from  the 
ground  to  the  missile. 

“Electronic  Earmuffs”  Cut 
Battle  Noise 

Development  of  an  experimental 
electronic  earphone,  designed  to  cre¬ 
ate  artificial  quiet  amid  the  roars  of 
combat,  has  been  announced  by  the 
Department  of  the  Army  and  the  Ra¬ 
dio  Corporation  of  America. 

These  “electronic  earmuffs”  are 
considered  a  major  breakthrough  in 
noise  reduction,  shutting  out  loud 
noises  that  interfere  with  vital  com¬ 
bat  communications.  Developed  by 
the  U.  S.  Army  Research  and  De¬ 
velopment  Laboratory,  Fort  Mon¬ 
mouth,  N.  J.,  and  RCA  engineers  in 
Camden,  N.  J.,  the  earphones  are  ex¬ 
pected  to  find  wide  use  in  planes  and 
tanks  where  noise  is  a  major  prob¬ 
lem. 

Paradoxically,  the  scientists  cre¬ 
ated  the  artificial  quiet  by  adding 
more  noise.  A  miniature  micro¬ 
phone  in  the  special  earpiece  creates 
a  second  noise — just  as  loud,  but  op¬ 
posite  in  phase.  When  the  two  sound 
waves  meet  in  the  earcup,  they  use  up 
most  of  their  energy  fighting  each 
other.  The  result  is  a  greatly  re¬ 


duced  noise  level  in  which  a  loud 
roar  is  muffled  to  a  whisper. 

The  first  of  their  kind,  the  ear¬ 
phones  are  exj>ected  to  have  many 
commercial  as  well  as  military  uses. 
They  could,  for  instance,  be  worn  by 
riveters  and  mill  workers  where  the 
roar  of  machinery  is  not  only  a  nui¬ 
sance  but  sometimes  a  menace. 

In  combat,  the  earphones  can  be 
used  by  artillerymen  to  protect  their 
eardrums  and  improve  communica¬ 
tions.  They  could  increase  the  effi¬ 
ciency  of  sonar  operations  by  elimi¬ 
nating  distracting  noises.  They  might 
also  quiet  high  noise  levels  for  jet 
bomber  and  ground  maintenance 
crews. 

The  earpieces  work  in  conjunction 
with  a  special  electronic  inverter  and 
amplifier  unit  that  by  large-scale  pro¬ 
duction  could  be  made  small  enough 
to  fit  into  a  soldier’s  pocket.  The 
electronic  system  cuts  low-pitched 
sounds  down  to  as  little  as  1/lOth 
their  original  volume.  Higher  pitched 
sounds  are  trapped  by  special  foam 
cushioning. 

USSR  Re-entry  Solution 

A  translation  reported  by  the  Com¬ 
merce  Department’s  Office  of  Techni¬ 
cal  Services  indicates  that  the  Soviet 
solution  to  the  heat  problem  in  IRBM 
and  ICBM  re-entry  nose  cones  coin¬ 
cides  closely  with  the  U.  S.  answer. 

In  Sovetskiy  Flot  (Soviet  Fleet), 
Colonel  K.  Mayutin,  a  USSR  engi¬ 
neer,  said  that  “to  combat  aerody¬ 
namic  heating,  rockets  are  given  a 
highly  finished  streamlined  form  and 
the  head  portion  is  made  of  high- 
temperature  alloys  or  .  .  .  special 
compounds  of  phenol  resins  with 
ground  asbestos.  Sometimes  the  shell 
is  made  of  laminated  plastics,  the 
layers  of  which  successivelv  burn 
away  during  severe  aerodynamic 
heating.” 

Radio  Draws  Electronic  Map 
of  Missile  Flight 

A  pint-sized  radio  station,  occupy¬ 
ing  only  50  cubic  inches  of  space, 
located  in  the  nose  of  a  guided  mis¬ 
sile,  now  helps  to  draw  an  electronic 
map  of  its  flight  through  space  as  it 
streaks  toward  its  target. 

Developed  and  designed  by  Inter¬ 
national  Telephone  and  Telegraph 
Corp.  Laboratories  for  Sandia  Cor¬ 
poration  of  Albuquerque,  N.  M.,  the 


device  is  so  accurate  that  it  can  plol 
a  missile’s  trajectory  to  within  twc 
yards  of  the  target  at  a  distance  o1 
30  miles,  under  conditions  of  pool 
visibility  and  in  areas  normally  con 
sidered  unsafe  for  working  personnel 
One  version  of  the  unit  is  now  in  use 
at  the  Atomic  Energy  Commission’s 
Salton  Sea  (Calif.)  Test  Range. 

The  equipment  includes  a  trans 
mitter  on  the  ground  linked  to  three 
strategically  located  receivers  paral¬ 
leling  the  projectile’s  route.  By  meas 
uring  to  10  billionths  of  a  second  the 
elapsed  time  of  a  signal  from  ground 
transmitter  to  missile  and  back  again 
to  the  three  ground  receivers,  man 
can  compute  and  plot  the  entire  tra¬ 
jectory  of  the  missile  from  launching 
to  impact. 

Visual  Decoder  for  Air 
Traffic  Control 

A  new  wrinkle  to  combat  the  ever- 
increasing  problem  of  air  traffic  con¬ 
trol  is  taking  shape  through  testing 
and  modification  by  the  USAF  and 
Civil  Aeronautics  Administration. 

The  Visual  Decoder,  developed  at 
Burroughs  Corp.’s  Electronic  Tube 
Division,  Plainfield,  N.  J.,  will  put  an 
end  to  time-consuming  identification 
of  enroute  and  approaching  aircraft 
through  use  of  a  high-speed  switch¬ 
ing  tube  and  “Nixie,”  an  in-line  nu¬ 
merical  indicator  tube  that  visually 
displays  either  digits  or  letters 
through  the  top  of  the  tube. 

About  the  size  of  a  portable  radio, 
the  device  will  work  with  convention¬ 
al  radar.  Search  radar  transmits  a 
pulse  which  strikes  the  aircraft  and 
is  reflected  back  to  the  radar  receiver. 
This  pulse  echo  is  then  displayed  on 
a  Plan  Position  Indicator  (PPI) 
scope. 

At  approximately  the  same  time, 
the  recognition  radar  interrogates 
airborne  transponders  (small  radar 
beacons  which  are  standard  equip¬ 
ment  on  most  planes)  of  all  aircraft 
in  operating  range.  The  interroga¬ 
tion  signal  triggers  the  transponder, 
causing  it  to  transmit  automatically 
a  binary  coded  pulse  train  which  has 
been  pre-assigned  to  the  aircraft. 
This  pulse  train  is  received  by  the 
recognition  radar  and  routed  to  the 
Burroughs  Visual  Decoder. 

In  order  to  keep  the  visual  readout 
from  being  garbled,  a  “light  gun,”  or 
electronic  eye,  and  a  gate  circuit  have 
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been  added  to  enable  the  controller 
to  accept  one  binary  coded  pulse 
train  and  reject  all  others.  The  light 
gun  is  placed  against  the  face  of  the 
PPI  scope  immediately  over  the  tar¬ 
get  “blip”  at  the  time  the  radar  beam 
sweeps  the  target  in  order  to  open  the 
gate  to  the  decoder.  Thus  the  par¬ 
ticular  plane  the  controller  is  con¬ 
cerned  about  can  be  picked  out,  fed 
into  the  Decoder  and  displayed  on 
the  “Nixies”  (Numerical  Indicator 
Experiment  I). 

“Electronic  Shield” 

The  invisible  “electronic  shield” — 
developed  by  Sylvania  Electric  Prod¬ 
ucts,  Inc.,  to  protect  the  nation’s  first 
supersonic  bomber,  the  Air  Force’s 
B-58  Hustler,  from  enemy  attack — is 
being  tested  in  actual  flight  as  an  in¬ 
tegral  part  of  the  new  bomber. 

Henry  Lehne,  general  manager  of 
Sylvania  Electronic  Systems,  a  divi¬ 
sion  of  the  company,  said  that  the 
new  automatic  defense  system  is 
“first  of  its  kind  developed  to  meet 
the  specific  requirements  and  char¬ 
acteristics  of  a  particular  type  of  air¬ 
craft,  in  contrast  to  systems  designed 
for  use  in  more  than  one  kind  of 
plane.”  Prior  to  the  B-58  test^'fhe 
system  had  been  tested  on  another 
type  of  bomber  and  performed  satis¬ 
factorily. 

Over  the  past  three  years,  awards 
to  Sylvania  total  $54  million  for  de¬ 
velopment  and  production  of  the 
“electronic  shield.” 

This  new  lightweight  electronic 
countermeasure  system  provides  an 
invisible  electromagnetic  shield  which 
protects  against  electronically  guided 
weapons  and  stands  ready  to  ba£9e 
enemy  ground  and  air-borne  radar, 
as  well  as  radar  seeking  to  guide 
missiles  against  the  aircraft. 

English  Exhibition 

The  Electronic  Computer  Exhibi¬ 
tion,  the  first  of  its  kind  in  Europe, 
is  to  be  held  under  the  patronage  of 
The  Duke  of  Edinburgh  at  Olympia, 
London,  from  November  28  to  De¬ 
cember  4.  Concurrently  with  the  Ex¬ 
hibition,  there  will  be  held  a  Business 
Computer  Symposium. 

The  Exhibition  and  the  Symposium 
have  been  organized  at  the  instiga¬ 
tion  of  the  National  Research  Devel¬ 
opment  Corporation  by  the  Electronic 
Engineering  Association  and  the  Of¬ 
fice  Appliance  and  Business  Equip¬ 
ment  Trades  Association. 

According  to  an  announcement, 
the  Exhibition  will  be  thoroughly 
representative  of  the  British  elec¬ 
tronic  computer  industry  and  will 
show  “the  outstanding  contributions 
already  made  by  British  manufac¬ 
turers  to  development  and  use  of  elec¬ 


f 
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tronic  computers  and  data  processing 
equipment” 

Mulli-Function  Flight 
Indicator 

A  new  nine-in-one  flight  indicator 
instrument  for  executive,  airline  and 
private  aircraft  has  been  developed 
by  Lear,  Inc.,  of  Santa  Monica,  Cali¬ 
fornia. 

Designated  Model  4087,  the  indi¬ 
cator  displays  course  selection,  re¬ 
ciprocal  course  reading,  “to-from” 
indication,  lateral  course  deviation, 
glide  slope  indication,  glide  slope 
flag  alarm,  localizer  indicator,  local¬ 
izer  flag  alarm  and  heading  changes. 

Course  selection  is  read  from  the 
azimuth  card  which  rotates  360  de¬ 
grees  to  match  the  selected  course 
with  fixed  heading  index  at  the  top. 
Reciprocal  course  is  always  visible 
and  easily  read  at  the  bottom  of  the 
indicator.  “To-from.”  indicators  ap¬ 
pear  through  arrowhead  shaped  open¬ 
ings  on  the  instrument’s  face. 

Lateral  course  deviation  is  indi¬ 
cated  on  the  instrument  dial  by  a 
conventional  vertical  needle  and  blue- 
yellow  “off-course”  left-right  mark¬ 
ers.  A  glide  slope  bar  indicates  glide 
slope  deviations.  The  glide  slope  flag 
alarms  appears  when  the  signal  is 
weak  or  inoperative.  Localizer  is  in¬ 
dicated  by  conventional  vertical  nee¬ 
dle  and  blue-yellow  “off-course”  left- 
right  markers.  The  localizer  flag 
alarm  appears  when  signal  is  weak 
or  inoperative.  Heading  changes  are 
visible  up  to  100  degrees  left  or  right 
of  course  index. 

JET  Mounting  Safety  Feature 

The  man  who  guided  development 
of  the  new  JetStar — Clarence  L.  John¬ 
son,  vice  president  for  Advanced  De¬ 
velopment  Projects  of  Lockheed  Air¬ 
craft  Corporation  —  recently  stated 
that  the  unconventional  design  of 
mounting  engines  to  the  rear  of  an 
airplane  is  the  safest  way  to  build 
jet  aircraft 

He  declared  at  the  summer  meet¬ 
ing  of  the  Institute  of  Aeronautical 
Sciences  that  extensive  studies  showed 
the  rear  engine  mounting  for  jet 
power  plants  has  numerous  advan¬ 
tages  over  pylon-mounted  engines  lo¬ 
cated  normally  on  a  wing. 

The  JetStar,  jet  utility  aircraft  fea¬ 
turing  engines-at-the-rear  design,  has 
flown  to  altitudes  almost  ten  miles 
high  and  at  speeds  almost  the  spe^d 
of  sound,  Johnson  disclosed. 

In  more  than  300  hours  of  test  fly¬ 
ing,  the  newly-developed  plane  has 
reached  peak  altitudes  of  51,000  feet 
and  top  speeds  of  685  miles  per  hour, 
he  reported. 

JetStar  was  the  product  of  13  years 
of  study  and  cost  7  million  dollars. 


G-E  Consolidates  Facilities 

General  Electric  Company  has  an¬ 
nounced  plans  to  consolidate  its 
mushrooming  communications  busi¬ 
ness  in  an  existing  company  plant  in 
Lynchburg,  Virginia. 

All  operations  of  the  firm’s  Com¬ 
munication  Products  Department, 
now  located  in  four  New  York  cities, 
will  be  moved  to  a  facility  in  Lynch¬ 
burg  which  was  built  in  1956  for  pro¬ 
duction  of  rectifier  equipments  and 
components.  The  manufacture  of 
rectifier  equipments  will  be  trans¬ 
ferred  to  an  existing  General  Electric 
location  in  Philadelphia. 

The  Communication  Products  De¬ 


partment,  which  makes  two-way  ra¬ 
dio  and  point-to-point  communication 
equipment,  now  has  headquarters  of¬ 
fices  in  Liverpool,  N  .Y.,  and  manu¬ 
facturing  facilities  in  Syracuse,  Utica 
and  Clyde. 


Correction:  In  the  article,  "Train¬ 
ing  Againet  Air  Attack^*  (Julg 
1958)  by  Robert  L,  Hogan,  Oapt,, 
Artillery,  the  15Dt  Ra^r  Target 
and  Efeete  Simulator  wa*  incor¬ 
rectly  identified  a*  a  device  manu¬ 
factured  by  the  Martin  Co,  of  Or¬ 
lando,  Fla.  The  ISDt  prime  con¬ 
tractor  ie  the  Federal  Telephone 
and  Radio  Corp,,  eubeidiary  of  ITT, 
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OUR  WORLD 

At  Martin,  it  is  the  creation  of  aircraft,  missile 
and  research  systems  for  the  Army,  Navy, 
Air  Force  and  astroscientific  branches  of  our 
government  for  operations  on  land,  sea  and 
air— and  in  outer  space. 

We  produce  these  systems  in  three  major 
facilities — in  Baltimore,  Denver  and  Orlando 
—  including  two  of  the  newest  and  most 
advanced  missile  development  centers  in 
the  world. 

Those  facilities  are  staffed  by  engineers  and 
scientists  aggregating  better  than  30,000 
man-years  of  experience  in  the  design  and 
production  of  missiles,  rockets  and  related 
electronics  systems. 

They  constitute  one  of  the  country’s  most 
valuable  resourx:es  devoted  exclusively  to 
the  security  of  our  world  and  its  future  prog¬ 
ress  in  the  exploration  of  space. 


Names  in  the  News 

Herbert  L.  Scofield  has  been  pro¬ 
moted  to  the  rank  of  Major  General. 
General  Scofield  is  currently  assigned 
as  Assbtant  to  the  Chief  of  the  Army 
Simal  Corps  Procurement  and  Dis¬ 
tribution  Division  in  Wash.,  D.  C. 

Walter  J.  Royen  was  recently  pre¬ 
sented  the  Exceptional  Civilian  Serv¬ 
ice  Award.  The  citation,  which  was 
signed  by  Secretary  of  the  Army  Wil¬ 
ber  M.  Brucker,  commended  Mr. 
Royen  for  exceptional  performance 
of  duty  as  Electronic  Engineer,  Army 
Communications  Service  Division, 
Chief  Signal  Officer,  Wash.,  D.  C. 

Colonel  Aubrey  R.  Morley  was  re¬ 
cently  named  Signal  Officer,  U.  S. 
Army  Japan,  succeeding  Brigadier 
General  Harold  C.  Hayes,  who  has 
been  reassigned  to  the  Office  of  the 
Chief  Signal  Officer,  Washington, 
D.  C.  Colonel  Morley  was  formerly 
Deputy  Signal  Officer  for  USARJ. 

Colonel  Carl  A.  Cuphaver  has  as¬ 
sumed  command  of  the  Midwestern 
Regional  Office,  U.  S.  Army  Signal 
Supply  Agency,  Chicago.  CoL  Cup- 
haver,  who  is  a  member  of  the  Board 
of  Directors  of  the  Chicago  AFCEIA 
Chapter,  succeeds  Colonel  Arvo  N. 
Niemi. 

Warren  F.  Morgan  has  been  ap¬ 
pointed  .vice  president  in  charge  of 
marketing  at  Federal  Electric  Corp. 

Rear  Admiral  Earl  E.  Stone,  USN, 
who  retired  from  active  Naval  serv¬ 
ice  in  January,  1958,  has  become  a 
director  of  Holex  incorporated.  Ad¬ 
miral  Stone  served  until  his  retire¬ 
ment  as  superintendent  in  command 
of  the  United  States  Naval  Post¬ 
graduate  School,  Monterey,  Calif. 

J.  S.  Dorsey,  Assistant  Director  of 
Naval  Communications,  has  been  re¬ 
cently  promoted  to  the  rank  of  Rear 
Admir^. 

Major  General  W.  Preston  Corder- 
man.  Commanding  General  of  the 
Army  Signal  Corps  Center,  Fort  Mon¬ 
mouth,  N.  J.,  retired  in  August  after 
more  than  32  years  of  active  service. 

Thomas  Keith  Glen  nan,  President 
of  Case  Institute  of  Technology, 
Cleveland,  Ohio,  has  been  appoint^ 
Administrator  of  the  National  Aero¬ 
nautics  and  Space  Administration. 
Dr.  Hugh  Latimer  Dryden,  Director  of 
the  National  Advisory  Committee  for 
Aeronautics,  Washin^on,  D.  C.,  was 
named  Deputy  Administrator. 

James  W.  McRae,  former  V.P.  of 
Western  Electric  Co.  and  President 
of  their  Sandia  projects,  has  been 
elected  (effective  1  Oct.)  Vice  Presi¬ 
dent  of  AT&T  to  coordinate  all  de¬ 
fense  activities  Tor  the  Bell  System. 
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NEW  PRODUCTS  FROM  INDUSTRY 


"Atomic"  Amplifier 
Unveils  Exciting  Future 

Since  it  is  the  noise*  in  an  elec¬ 
tronic  system  that  produces  the  static 
on  radio  and  the  white  fuzz  on  the 
TV  screen,  Masers  are  enjoying  con¬ 
siderable  attention  in  the  electronics 
industry  for  their  ability  to  remove 
the  noise  inherent  in  conventional 
electronic  devices. 

The  development  by  Philco  Cor¬ 
poration  of  a  special  type  gas  Maser, 
called  an  “atomic  amplifier,”  is  con¬ 
sidered  a  new  first  of  significant  im¬ 
portance.  Previously,  all  Maser  am¬ 
plifiers  were  basically  bilateral  de¬ 
vices  and  had  all  the  problems  of 
common  input-output  terminals.  This 
riew  device  demonstrates  unilateral 
(one-way)  gain  of  microwave  energy 
by  means  of  2  electrically  isolated 
cavities  connected  by  a  beam  of  neu¬ 
tral  ammonia  gas  molecules. 

As  the  oscillating  mol^ules  pass 
through  the  second  cavity,  electro¬ 
magnetic  radiation  is  developed  and 
appears  in  the  output  waveguide. 
Thus  is  achieved  unilateral  amplifica¬ 
tion  without  aid  of  electronic  effects. 

Still  on  the  threshold  of  a  scientific 
frontier,  the  Maser  study  holds  prom¬ 
ise  of  new  systems  which,  if  success¬ 
ful,  will  represent  a  dramatic  tech¬ 
nological  breakthrough  for  electronic 
components,  it  is  claimed. 

The  Maser  study  is  being  conduct¬ 
ed  by  Philco  Corp.  for  the  Army  Sig¬ 
nal  Engineering  Laboratory,  Fort 
Monmouth,  N.  J. 

Device  Forecasts  Radio 
Sending  Conditions 

An  instrument  which  is  able  to 
predict  radio  communication  condi¬ 
tions  six  weeks  ahead  has  been  built 
as  the  result  of  investigation  into  the 
development  of  a  system  which  would 
employ  the  velocity,  of  radio  wave 
propagation  as  a  medium  of  distance 
measurement. 

Called  a  “tellurometer,”  the  unit 
has  been  installed  at  the  new  Nation¬ 
al  Telecommunications  Research  Lab¬ 
oratory  of  the  South  African  Council 
for  Seientific  and  Industrial  Re¬ 
search,  where  development  work  on 
the  instrument  was  undertaken.  Ac¬ 
cording  to  Dr.  Hewitt,  Director  of  the 
Laboratory,  the  tellurometer  studies 
atmospheric  noise  levels  to  make  its 
predictions. 

A  portable  electronic  measuring  in¬ 


strument  that  can  be  used  day  or 
night,  in  clear  or  cl  ^  .y,  even  foggy, 
weather,  it  can  be  rated  by  those 
not  versed  in  eL  nics  and  offers 
versatility  of  application. 

A  brochure  describing  the  system 
may  be  obtained  from  Telluromete:* 
Inc.,  1346  Connecticut  Ave.,  Wash¬ 
ington  6,  D.  C.,  the  U.  S.  distributor. 


Polaroid  Print  Copier 


Duplicate  Prints 
In  60  Seconds 

A  convenient  accessory  designed  to 
accompany  the  Polaroid  Land  Cam¬ 
era  is  the  lightweight,  x 

Print  Copier  which  permits  the  mak¬ 
ing  of  a  duplicate  photograph  in  60 
seconds. 

All  that  is  necessary  is  to  slide  the 
original  snapshot  into  the  Print  Copi¬ 
er  frame,  slip  the  Land  Camera  into 
position,  and  thus  a  picture  may  be 
taken  of  the  original  print.  As  many 
copies  may  be  made  as  desired. 

Since  copying  lens,  lights  and  tim¬ 
er  are  all  contained  within  the  Print 
Copier,  no  additional  accessories  are 
needed. 

"Ceramic-ln-Glass" 

Electron  Tube 

Described  as  a  “glass”  tube  capa¬ 
ble  of  withstanding  great  shock  and 
vibration,  a  new  electronic  device  has 
been  announced  by  Sylvania  Electric 
Products,  Inc.  The  achievement  is 
expected  to  lead  to  advanced  con¬ 
cepts  and  improved  performance  of 
electronic  equipment,  including  guid¬ 
ed  missiles  and  satellites. 

The  device  was  developed  by  adapt¬ 
ing  the  principles  of  the  ceramic 
“stacked”  tube  (introduced  by  Syl¬ 
vania  in  1954)  for  use  in  the  con¬ 
ventional  glass  envelope,  or  bulb. 

-Explaining  the  new  structure,  a 
company  spokesman  pointed  out  that 
an  electron  tube  consists  of  2  basic 
parts — the  mount  and  the  vacuum- 


ized  envelope  surrounding  the  mount 
The  new  tube  employes  a  sandwich 
type  mount  structure  wherein  it> 
various  elements  are  stacked  one 
atop  the  other.  Such  construction 
opposed  the  conventional  method  of 
building  elements  around  a  common 
axis. 

Ceramic  spacers,  rather  than  con¬ 
ventional  mica,  are  used  to  separate 
the  components  of  the  stacked  mount. 
The  advantage  of  ceramic  rests  in  its 
unusual  mechanical  strength  and 
shock  resistant  properties,  as  well  as 
excellent  electrical  characteristics. 

The  design  features  promise  im¬ 
proved  performance  and  increased 
tube  life,  it  is  claimed,  and  the  over¬ 
all  design  simplicity  permits  easy 
adaptation  to  high  mass  production. 

Presently  available  are  Type  7244, 
a  dual  triode,  whose  conventional 
counterpart  is  the  6J6WA,  a  medium- 
mu  double  triode  for  use  as  an  oscil¬ 
lator,  amplifier  or  mixer  up  to  VHF 
frequencies;  and  Type  7245,  a  single 
triode,  whose  conventional  counter¬ 
part  is  Type  6J4WA.  This  type  is  a 
high-mu  triode  for  use  as  a  grounded 
grid  amplifier  in  VHF  applications. 

Two  tube  types  for  use  in  radar 
and  UHF  communications  have  been 
j>erfected,  with  additional  types  un¬ 
der  development.  Later  this  year,  an 
audio  beam  power  pentode  and  an 
RF  pentode  will  become  available. 

"Sub-Subminiature"  Switch 

“The  world’s  smallest,”  says  Micro 
Switch  of  Freeport,  Illinois,  of  its 
new.  Type  SX,  precision  snap-action 
electrical  switch.  Since  ten  switches 
can  be  mounted  in  every  square  inch 
of  space,  company  spokesmen  claim 
the  device  opens  a  new  era  for  de¬ 
sign  engineers  in  the  electronics,  air¬ 
craft  and  missile  industries  in  solv¬ 
ing  critical  space  and  weight  prob¬ 
lems. 

An  additional  feature  of  the  device 
is  its  possession  of  the  outstanding 
electrical  rating  of  5  amps,  at  250 
vac  and  30  vdc. 

A  division  of  Minneapolis-Honey- 
well  Regulator  Co.,  Micro  Switch 
points  out  that  the  development  was 
not  just  a  shrinkage  of  an  existing 
design,  but  rather  was  the  result  of  a 
completely  new  concept. 

.  The  new  switch  is  designed  for 
mounting  through  two  .088-inch  di¬ 
ameter  holes  spaced  on  .188  centers. 
Its  turret-type  terminal  construction 
allows  wrap-around  connections  and 
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looks  into  outer  space  with  radio  astronomy 


RADIO  ASTRONOMY  is  responsible  for  a 
rich  harvest  of  new  information  about  the 
sun  and  certain  solar  phenomena,  meteors 
and  meteor  showers  recorded  in  broad 
daylight,  the  galaxy  of  stars  of  which  our  own 
sun  is  a  part,  and  other  galaxies  infinitely 
distant  from  us.  Regions  of  the  universe 
invisible  to  the  eye  and  the  photographic 
plate  can  now  be  seen  via  their  measurable 
radiation  at  radio  wave  lengths.  New 
developments  in  antennas,  propagation, 
low-noise  receivers  and  the  ionosphere  are 
occurring  because  of  progress  in  radio  astronomy. 


January  1958  Special  Issue 

Here  is  the  revolutionary  technique 

which  is  carrying  us  to  uncharted 
regions  of  the  universe.  Discoveries 
in  this  field  during  the  last; 

decade  have  created  another 
vitally  important  branch  of  science. 


PAPERS  BY  KARL  JANSKY  in  issues  of  PROCEEDINGS  OF  THE  IRE  during  the  early  1930's  first  reported 

the  existence  of  radio  waves  emanating  from  outside  the  earth's  atmosphere  .  •  .  now 
PROCEEDINGS  publishes  the  first  full  discussion  of  radio  astronomy,  its  current  state 
and  future  prospects,  written  by  the  leading  authorities  from  all  over  the  world. 


special  January  Issue  Contains  Nearly  400  Pages  Summarizing  Ail  That  Is  Known  About  Radio  Astronomy 


**0n  Karl  Jansky"  by  C.  M.  Jansky,  Jansky  &  Bailey. 

"Recollections  of  Early  Experiments  In  Radio  Astronomy"  by  G.  Reber,  Hawaii. 

"Radar  Echos  From  the  Moon  at  a  Wave  Length  of  10  cm"  by  B.  S.  Yapiee,  et  al, 
— R.  R.  L. 

"Excitation  of  the  Hydrogen  21  cm  Line”  by  G.  B.  Field,  Princeton. 

"Extra  Galactic  21  cm  Line  Studies"  by  H.  S.  Heeschen,  Greenbank  Nat.  Obs., 
N.  H.  Dieter,  Harvard. 

"Radio  Stars  and  the  Miiky  Way  at  440  me”  by  N.  G.  Roman  &  B.  Yapiee,  N.  R.  L. 

"A  High  Resolution  Radio  Telescope  for  Use  at  3.5  M"  by  B.  Y.  Mills,  et  al, 
Australia. 

"The  Sydney  19.7  Mc/s  Radio  Telescope"  by  C.  A.  Shain,  Australia. 

"Radio  Telescope  Antennas  of  Large  Aperture"  by  J.  D.  Kraus,  Ohio  State. 

\ 

"An  Antenna  Array  for  Studies  in  Meteor  and  Radio  Astronomy  at  13  Meters” 
by  P.  B.  Gallagher,  Stanford  U. 

"A  Wide  Band  Antenna  System  for  Solar  Noise  Studies"  by  H.  Jasik,  Jasik  Labs. 

"Radio  Interferometry  of  Discrete  Sources"  by  R.  N.  Braceweil,  Stanford  U. 

"A  Polarimeter  in  the  Microwave  Region"  by  K.  Akabane,  Tokyo  Obs. 

"The  Cornell  Radio  Polarimeter"  by  M.  H.  Cohen,  Cornell. 

"10.7  cm  Solar  Radio  Flux  Measurements"  by  W.  J.  Medd  &  A.  E.  Covingtor^ 
Canadian  Res.  Council.  ' 

"Absorption  Techniques  as  a  Tool  for  21  cm  Research"  by  A.  E.  Lilley  &  L  F. 
McClain,  Yale. 

"Lunar  Thermal  Radiation  at  35  KMC"  by  J.  E.  Gibson,  N.  R.  L. 

"Planetary  and  Solar  Radio  Emission  at  11  Meters  Wavelength"  by  J.  D.  Kraus, 
Ohio  State. 

tAORE  THAN  45  ARTICLES  IN  ALL 
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1  East  79th  Street,  New  York  21,  N.  Y. 
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□  Enclosed  is  $3.0CL. 

□  Enclosed  is  company  purchase  order  for  the 
January,  1958  issue  on  RADIO  ASTRONOMY. 
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its  contact  arrangement  is  single-pole, 
double-throw.  Curating  force  is  6 
ounce  maximum;  release  force  is  1 
ounce  minimum. 

New  Type  Pocket 
Calculator 

From  West  Germany  has  come  a 
new  circular  pocket  calculator  which 
is  described  as  ‘‘accurate  down  to 
fractions  in  the  thousandths.” 

Consisting  of  2  metal  discs  and  a 
transparent  plastic  sliding  arm,  the 
device  multiplies,  subtracts,  holds 
numbers,  figures,  adds  and  subtracts 
percentages,  and  performs  various 
other  calculations  instantly. 

Simple  to  operate  and  more  com¬ 
pact  than  the  conventional  slide  rule, 
the  Multor  features  the  use  of  3  sep¬ 
arate  colors  to  speed  up  and  prevent 
error  in  the  reading  of  answers. 

R/B  crafters  of  1642  Fairmont 
Ave.,  Philadelphia  30,  Pa.,  is  the 
U.  S.  distributor.  Price,  $5.95  retail. 

The  Remarkable  Tecnetron 

Promising  a  vast  potential  of  ap¬ 
plications  in  the  fields  of  TV,  radar, 
guided  missiles,  artificial  satellites 
and  other  telecommunications  areas, 
the  “tecntoon”  is  an  electronic  am¬ 
plifier  claimed  to  he  superior  in  effi¬ 
ciency  and  in  range  of  application  to 
the  already  revolutionary  transistor. 

Invented  by  the  French  engineer 
Stanislas  Teszner  and  developed  at 
the  National  Center  of  Telecommuni¬ 
cations  Research  at  Issy-les-Mouli- 
neaux,  France,  the  tecnetron  is  said 
to  function  at  much  higher  frequen¬ 
cies  than  can  the  transistor.  “It  will 
permit  passage  of  frequencies  of 
from  500  to  1,000  megacycles,  and 
currents  of  several  watts.” 

Another  remarkable  characteristic 
of  the  semi-conductor  is  its  gain  fac¬ 
tor,  claimed  to  grow  with  the  increase 
in  the  frequency  being  amplified. 
Amplification  is  said  to  be  greater 
and  better  at  500  megacycles  than  at 
200. 

Rugged  Amplifier  With 
60  DB  Gain 

A  ruggedly  constructed  transistor¬ 
ized  audio  amplifier,  the  BA-624,  has 
been  designed  by  Rixon  Electronics, 
Inc.,  Silver  Spring,  Md.  The  unit 
features  60  db  gain  and  output  capa¬ 
bilities  of  %  to  1  watt  (hily  1%* 
is  required  for  its  housing  in  a  stand¬ 
ard  19^  rack  and  merely  a  little  more 
power  than  that  needed  by  an  electric 
clock  is  required  for  its  operation,  it 
is  said. 

In  public  address  or  intercom  sys¬ 
tems,  the  unit’s  power  drain  is  de¬ 
scribed  to  be  so  insignificant  that  it 


can  he  permanently  installed  and  left 
in  operation.  Distortion  is  less  than 
1%  up  to  %  watt  output,  and  less 
than  10%  at  a  fuU  watt 

As  a  bridging  or  branching  ampli¬ 
fier,  it  can  be  patched  or  permanent¬ 
ly  connected  across  active  600-ohm 
circuits  with  negligible  effect  and  can 
provide  driving  power  for  a  monitor¬ 
ing  speaker  or  gain  for  operating  a 
branching  line.  Output  level  is  ad¬ 
justable  up  to  39  db  above  the  600 
ohm  level. 


New  Literature 


Soviet  Automatic 
Control  Journal 

Translation  is  being  made  of  the 
Russian  Automatic  Control  Journal, 
“Automatika  I  Telemekhanika,”  by 
The  Instrument  Society  of  America. 
Pittsburgh,  Pa. 

Annual  subscription  to  the  trans¬ 
lated  monthly  is  open  to  the  U.  S. 
and  Canada  at  a  rate  of  $30.00.  Li¬ 
braries  of  nonprofit  institutions,  how¬ 
ever,  may  subscribe  at  $15.00  a  year 
and  single  copies  are  available  for 
$3.50. 

New  Approaches  To 
Printed  CircuHry 

Reviewed  in  an  electronics  research 
report,  prepared  by  The-  Haloid  Co. 
of  Rochester,  N.  Y.,  for  the  Air  Force 
Cambridge  Research  Center,  are  a 
number  of  advances  resulting  from 
experimental  work  done  with  four 
methods  of  forming  electronic  circuit 
elements. 

The  29-page  report,  “Performing 
Research  on  New  Approaches  to 
Printing  Circuitry,”  designates  the 
methods  as  vacuum  evaporation, 
chemical  deposition,  screen  stencil 
printing  and  electrostatic  printing. 

Included  in  the  study,  for  example, 
is  a  description  of  very  rugged  sten¬ 
cils  that  are  said  to  he  capable  of 
resolving  50  lines  per  inch  at  print¬ 
ing  temperatures  as  high  as  300  C. 

A  copy  may  be  obtained  from  OTS, 
U.  S.  Dept,  of  Commerce,  Washing¬ 
ton  25,  D.  C.,  for  $1.00. 

Invitation  To  Contribute 
To  Circuits  Handbook 

A  $72,000  contract  was  recently 
awarded  to  Transistor  Applications, 
Inc.,  of  Boston,  Mass.,  by  the  Dept, 
of  the  Navy,  Bureau  of  Ships,  for 
the  compilation  and  publishing  of  a 
“Selected  Semiconductor  Circuits 
Handbook,”  expected  to  he  completed 
by  the  summer  of  1959. 

Industrial  concerns,  government 
organizations,  educational  institu¬ 


tions  and  individuals  working  in  the 
transistor  circuit  field  are  invited  to 
submit  circuits  for  the  handbook. 
Contributors  will  receive  full  recog¬ 
nition  by  prominently  including  the 
name  of  their  organization,  as  well  as 
the  originator,  with  each  circuit. 

The  handbook  will  be  a  “state  of 
the  art”  manual,  emphasizing  indi¬ 
vidual  circuits  rather  than  systems. 
Some  300  of  the  best  “in  use”  cir¬ 
cuits  will  be  selected.  They  will  be 
grouped  in  accordance  with  their 
field  of  application  and  a  typical  cir¬ 
cuit  analysis,  response,  and  design 
criteria  will  he  included  for  each 
group.  Each  circuit  itself  will  he 
presented  with  a  schematic  diagram 
and  brief  description. 

A  committee  of  experts  in  the  tran- 
sistory  circuitry  field,  from  both  gov¬ 
ernment  and  private  industry,  is  be¬ 
ing  formed  and  will  meet  bi-monthly 
in  Washington,  D.  C.,  to  assist  in  the 
selection  for  the  manual. 

The  project  is  intended  to  assist 
better  engineering  practice  in  the  de¬ 
sign  and  reliability  of  military  equip¬ 
ment,  as  well  as  to  standardize  semi¬ 
conductor  engineering  presentations. 

Electronic  Test 
Equipment  Report 

The  first  edition  of  a  4-volume 
study.  Directory  of  Technical  Specifi¬ 
cations,  Electronic  Test  Instruments, 
reveals  that  there  are  now  386  com¬ 
panies  in  the  U.  S.  which  manufac¬ 
ture  standard  commercial  electronic 
test  equipment.  Of  these  manufac¬ 
turers,  41  companies  have  been  mar¬ 
keting  this  type  of  equipment  for  less 
than  a  year.  Furthermore,  there  are 
19  foreign  firms  selling  electronic  test 
equipment  in  this  country,  primarily 
British  and  German  companies. 

According  to  the  publisher — ^Tech¬ 
nical  Information  Corp.  of  41  Union 
Sq.,  New  York  3,  N.  Y. — these  fig¬ 
ures  were  derived  after  examining 
and  abstracting  specifications  of  all 
the  test  equipment  produced  by  these 
firms  for  compilation. 

The  new  4-volume  directory  is  is¬ 
sued  every  6  months.  Annual  sub¬ 
scription  rate  is  $270.00.  Subscrib¬ 
ers,  most  of  whom  are  large  firms  en¬ 
gaged  in  missile  and  defense  work, 
are  entitled  to  an  additional  reference 
service.  When  information  on  a  spe¬ 
cial  or  custom  built  instrument  is  re¬ 
quired,  the  subscriber  is  provided 
data  on  suitable  suppliers  by  means 
of  a  large  library  maintained  at  Tech¬ 
nical  Information  Corp. 

Prior  to  this  service,  it  is  claimed 
that  no  central  source  existed  for  lo¬ 
cating  significant  data  concerning  all 
available  standard  electronic  test  in¬ 
struments. 
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Author  of  regular  articles  on  mili¬ 
tary  affairs  for  the  New  York  Times, 
Mr,  Baldwin  has  based  his  bo^  on 
material  gathered  in  travel  experi¬ 
ence  and  interviews  with  military 
leaders  here  and  abroad. 

EmUSH-RVSStAN,  RVSSiM-ENG- 
USB  ELECTRORtCS  DiCTION- 
ARY,  Demi,  of  ike  Army*  MeCrmm 
Hm  Book  Ok,  tme„  Norn  York,  9S2 
pages,  $8j00. 

In  response  to  the  growing  need 
for  a  Russian  language  reference 
volume  designed  for  specific  use  in 
the  fields  of  electronic  theory  and 
application,  the  Department  of  the 
Army  has  compiled  a  comprehensive 
dictionary  whkh  translates  some 
22,000  Russian  terms  and  abbrevia¬ 
tions  into  English  and  25,000  terms 
from  English  into  Russian.  In  the 
process  of  compilation,  all  modern^ 
sources  available  in  the  U.S.,  the 
U.K.  and  the  U.S.S.R.  were  inves¬ 
tigated.  In  addition,  many  terms  in¬ 
cluded  in  the  book  were  obtained 
from  Soviet  factories,  research  insti¬ 
tutions  and  individual  scientists. 

Various  features  embodied  in  the 
dictionary  provide  for  easy  reference 
and  quick  translation.  For  example, 
Russian  verbs  are  given  in  both 
imperfective  and  perfective  forms; 
those  ■  Soviet  terms  which,  strictly 
speaking,  have  no  equivalent  in 
Western  terminology  are  explained; 
terms  having  two  spellings  are  given 
in  both  forms,  and  an  extensive 
cross-reference  system  is  incorpo¬ 
rated. 

FRIT  ATE  INVESTMENT:  THE  KEY 
TO  INTERNATIONAL  INDVSTRI- 
AL  DEVELOFMENT.  MeGraw^iU 
Book  Cos  Nam  York  $5M. 

Last  October  in  San  Francisco,  the 
precedent-setting.  TIME-LIFE  Inter¬ 
national  Industrial  Development  G>n- 
ference,  ^ich  was  sponsored  by 
Stanford  Research  Institute,  repre¬ 
sented  an  important  step  toward 
world  economic  cooperation.  Sundry 
attitudes  toward  world  investment 
were  there  expressed  in ,  formal  ad¬ 
dress  and  in  discussion. 

This  recently  published  volume 
containing  the  Conference  proceed¬ 
ings  presents  an  interesting  picture 
of  how  world  industrial  leaders  feel 
concerning  foreign  investments.  At 
the  Conference,  foremost  business 
and  government  executives,  in  both 
capital-exporting  and  capital-seeking 
countries,  expressed  their  attitudes 
and  convictions  on  the  contributions 
made  by  private  enterprise  to  indus¬ 
trial  development  and  tiiey  revealed 
their  opinions  on  the  difficulties 
faced  by  foreign  investors.  Various 
other  aspects  in  the  world  investment 
scene  al^  were  given  attention. 


But  the  approach  to  and  consider¬ 
ation  of  the  issues  of  war  and  peace 
he  regrets  to  find  more  often  than 
I  not  in  the  context  of  emotion,  or 
I  prejudice.  **A  well-intentioned  belief 
I  in  peace  is  merely  irritating  unless 
I  inner  conviction  is  backed  by  real 
I  knowledge  of  the  causes  of  war  with 
some  idea  of  how  peace  might  be 
maintained.’’ 

Offered  in  this  volume  is  a  series 
of  20  essays  by  Australian  scholars, 
each  of  whom  has  endeavored  to 
propose  a  guide  to  informed  thinking 
about  the  pursuit  of  peace — from  the 
point  of  view  of  his  own  speciality 
and  background.  Discussed  are  his¬ 
torical  aspects  of  recurrent  wars,  the 
biological  struggle  for  existence,  tbe 
role  of  the  U.N.,  education  and  prop¬ 
aganda,  economic  policy  and  social 
structure  in  relation  to  war,  the 
world’s  religions  as  influences  for 
peace  and  war  and  sundry  other 
important  segments  in  the  problem  of 
paving  the  paths  to  peace. 

THE  GREAT  ARMS  RACE:  A  Com¬ 
parison  of  V.  S,  and  Soviet  Power 
Today,  by  Hanson  W,  Baldwin, 
Frederick  A,  Prae'ger,  Inc.,  New 
York.  116  pages,  $2.95. 

Our  current  arms  race  is  as  old  as 
history  in  the  sense  that  the  drama 
concerns  two  powers,  one  of  which  is 
aggressive  while  the  other  remains 
contented  with  its  own  wealth  and 
territory.  In  his  Foreword,  author 
Baldwin  claims :  *‘The  Toynbee  drama 
of  challenge  and  response,  of  expan¬ 
sionism  versus  containment,  which 
has  been  played  so  many  times 
before  in  history,  is  being  repeated 
today.” 

Against  the  background  of  in¬ 
creasing  U.S.  alarm  fixed  by  the 
Russian  satellite  achievements  is  pro¬ 
jected  this  appraisal  of  the  relative 
military  capabilities  of  the  U.S.  and 
the  Soviet  Union.  The  study  encom¬ 
passes  manpower,  air  defense,  mis¬ 
siles,  nuclear  weapons  and  strategy. 
Careful  analysis  is  made  of  Russian 
difficulties  to  be  encountered,  were 
an  attempt  made  to  launch  a  surprise 
attack  on  the  U.S.  or  its  overseas 
bases. 

A  large  portion  of  the  book  is 
devoted  to  discussion  of  U.S.  weak¬ 
nesses,  with  recommendations  in 
terms  of  defense  spending  and  re¬ 
organization  for  the  purpose  of  maxi¬ 
mum  strength. 

Maps,  charts  and  tables  aid  in 
clarif^ng  the  text  for  the  general 
\  eader. 


SOVIET  EDUCATION  FOR  SCIENCE 
AND  TECHNOLOGY,  hy  Alexander 
G.  Kond.  The  Technology  Press, 
Massachusetts  InsUtwUe  of  Tech¬ 
nology,  and  John  Wiley  dt  Sons, 
Inc,,  New  York,  SIS  pages,  $8,50, 

It  is  only  natural  that  the  Western 
World  has  so  quickly  developed  an 
extraordinary  interest  in  the  validity 
of  such  publicized  Soviet  achieve¬ 
ments  as  the  superiority  of  Russian 
scientific  and  technical  training. 

In  answer  to  this  concern,  Mr. 
Korol  has  set  forth  with  serious  ap¬ 
praisal  a  detailed  analysis  of  Russia’s 
education  and  training  methods,  con¬ 
centrating  in  greater  part  on  the 
fields  of  science  and  technology.  A 
general  description  of  the  entire 
Soviet  educational  system  sets  the 
background  for  the  author’s  more 
particular  concentrations. 

Illustrations  of  the  training  in 
physics  and  mechanical  engineering 
are  included.  Although  training  in 
physics,  mathematics  and  various 
fields  of  engineering  are  commended 
and  considered  effective,  the  author 
also  points  up  the  dangers  of  the 
system’s  narrow  over-specialization. 

A  highly  documented  and  objec¬ 
tive  study,  Mr.  Korol’s  book  will 
provide  a  valuable  frame  of  reference 
for  those  seeking  a  well-informed 
acquaintance  with  this  timely  subject. 

PATHS  TO  PEACE:  A  STUDY  OF 
WAR,  ITS  CAUSES  AND  PREVEN¬ 
TION,  Ed.  hy  Victor  H.  WdOace, 
with  foreword  hy  Jawaharlal  Nehru. 
Melbourne  University  Press;  New 
York:  Cambridge  University  Press, 
397  pages,  $3,75, 

The  advent  of  thermonuclear 
power,  asserts  Jawaharlal  Nehru  in 
his  Foreword,  has  rendered  the  con¬ 
ceptions  of  “balance  of  power”  and 
“defensive”  war-preparedness  to  con¬ 
stitute  a  severe  menace  rather  than  a 
means  to  security.  “We  frustrate  our 
destiny  if  we  continue  to  base  our 
hopes  on'  a  divided  world,  resting  on 
fear  and  armed  might,  and  each  of 
us  arrogating  to  ourselves  the  larger 
share,  if  not  the  monopoly,  of  virtue 
or  of  national,  racial  or  moral  supe¬ 
riority.  We  can  then  only  see  the  rest 
of  the  world  as  evil  to  be  exorcized.” 
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Developed  and  produced  by  Radio  Corporation 
of  America  for  the  U.S.  Air  Force,  the  Time- 
Division  Data  Link  system  employs  digital 
transmission  for  the  transfer  of  control  informa¬ 
tion  between  ground  environments  and  airborne 
systems.  The  use  of  digital  techniques  of  high¬ 
speed  computers  brings  the  concept  of  automa¬ 
tion  to  the  field  of  communications  and  guidance 


of  airborne  weapons  systems.  Applications  of 
the  system  are:  ground  controlled  intercept^  mis¬ 
sile  guidance  and  control^  return  to  base,  en  route 
air  traffic  control,  automatic  landing  systems, 
tactical  support.  This  new  RCA  development 
is  compatible  with  NATO  Data  Transmission 
Specifications,  and  is  of  important  significance 
both  to  military  and  civilian  flying. 
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/«  East  Merovingia,  the  peasants  like  to  tell  the  story 
ambitious  knight  who  offered  to  trade  his  soul  to  the  Devil, 
knight  asked  what  he  would  receive  in  return. 

The  Devil,  realizing  that  one  way  to  catch  a  rabbit  is 
behind  a  tree  and  make  a  noise  like  a  carrot,  offered  to  he 
overthrow  the  King.  “/  will  make  you  one  of  the  crowned  h 
Dirope,**  the  Devil  said.  And  he  promised  to  fashion  for  the 
?r~weaDon  —  a  radar  controlled  missile  launcher  —  to 


his  victory 
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Leaders  in  the  design,  development  and  manufacture  of  TR,  ATR,  Pre-TR  tubes;  shutters 
reference  cavities;  hydrogen  thyratrons;  silicon  diodes;  magnetrons;  klystrons;  duplexers 
pressurizing  windows;  noise  source  tubes;  high  frequency  triode  oscillators;  surge  protectors 
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)t  mtijii  The  foolish  knight  agreed.  But  when  he  went  into  battle 

against  the  King,  his  troops  were  routed.  The  radar  failed  utterly, 
e  story  of  the  His  missiles  were  so  misguided,  the  day  was  lost. 

Deuil.  The  Devil  later  explained  away  his  trickery  by  saying  that  even 

he  couldnt  make  radar  work  without  Bomac*  tubes.  **And  any- 
hbit  is  to  hide  way,**  he  said,  “/  lived  up  to  my  part  of  the  bargain.**  (For  proof, 

f  to  help  him  see  picture.  The  knight,  on  the  extreme  right  with  sword,  is,  indeed, 

vned  heads  of  about  to  be  crowned.) 

for  the  knight  The  Merovingian  peasants  will  tell  you  that  this  wasnt  the 

r  —  to  make  first,  nor  the  last  time  a  man  of  arms  has  lost  his  head  tripping  over 
the  Devil* s  tale. 
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shutters; 

Juplexers; 

}rotectors. 
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